STATISTICAL METHODS ATTACHMENT
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When a single compliance well group is being compared to background data and 2 non-
menmmm-wmpmmmmmwmwm@m-
Sum test (Lehmann, 1975; also kmown as the two-sample Mann-Whimey U test). For most
ground-water spplications, the Wilcoxon test should be used whenever the proporton of
nondetects in the combined data set exceeds 15 percent. Howeveg, o provide valid results, do not
use the Wilcoxon test unless the compliance well and background dam groups both contain at least
four samples each. - '

To run the Wilcoxon Rank-Sum Test, use the following algorithm. Combine the compliance
andbackgrounddamandmnkmemﬂewdmmﬁmlmN. Assumethmmncomplim'
| samplen.ndmbﬂymdmpmwMNmmm\mdmempﬁmmpla
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by C; and the ranks of the background samples by B;. Then add up the ranks of the compliance
samples and subtract a(n+1)/2 to get the Wilcoxon statistic W'

W= E5,C,-n(n+1)

The rationale of the Wilcoxon test is that if the ranks of the compliance data arc quite large.
relative to the background ranks, then the hypomesis.matme-compﬁancc and background values
‘came from the same populatdon should be rcjected. Large values of the statistic W give evidence of
contamination at the compliance well site.

To find the critical value of W, a Normal approximation to its distribution is used. The
expected value and standard deviation of W under the null hypothesis of no contamination are

given by the formulas |
E(W)= -l-mn' SD(W)= -l—mniN +1)
2 J 12

An approximase Z-score for the Wilcoxon Rank-Sum Test then follows as:

W-E(W)-+
— 2

7=
SD(W)

The factor of 1/2 in the numerator serves as & continuity correction since the discrete distribution of

the satistic W is being spproximared by the continuous Normal distribution.

Once an approximate Z-score has been computed, it may be compared to the: upper 0.01
percentile of the standard Normal distribution, z01=2.326, in order to determine the statistical
significance of the test. 1f the observed Z-score is greater than 2.326, the null hypothesis may be
rejected at the 1 percent significance level, suggesting that there is significant evidence of
contamination at the compliance well site. |

EXAMPLE 13

The wble below contains copper concenmation dais (ppb) found in water samples at a-
moaitoring facility. Wells 1 and 2 are background wells and well 3 is a single compliance well
suspected of conmmination. Calculate the Wilcoxon Rank-Sum Test on these das.
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Copper Concensrarion (ppb)
Background . Compliance
Month Well 1 Well 2 Well 3
1 4.2 5.2 0.4
2 5.8 6.4 10.9
3 11.3 11.2 14.5
4 7.0 11.5 16.1
5 7.3 10.1 21.5
6 8.2 9.7 17.6

SOLUTION
Step 1. Rank the N=18 observations from 1 to 18 (smallest to largest) as in the following tble.

Ranks of Copper Concentrations
Background Compliance
Month Well 1 Well 2 Well 3
1 1 2 8
2 3 4 11
3 13 12 15
4 5 14 16
5 6 10 18
6 7 9 17

Step 2. Compute the Wilcoxon statistic by adding up the compliance well ranks and subtracting
n(n+1)/2, so that W=85-21=64. .

Step 3. Compute the expected value and standard deviation of W.

E(W)=2mn =36
2

SD(W) = Jémn(ﬂ +1) =i14 =10.677

Swp#. Form the spproximate Z-score.

1 -
W-EW)=-=
e 2 64-36-0.5

W 0em e
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Step 5. Compare the observed Z-score to the upper 0.01 percentile of the Normal distribution.
Since Z=2.576>2.326=z0), there is significant evidence of contamination at the

compliance well at the 1 percent significance level.

3.3.1 Handling Ties-in the Wilcoxon Test

Tied observations in the Wilcoxon test are handled in similar fashion to the Kruskal-Wallis
procedure. First, midranks are computed for all tied values. Then the Wilcoxon stadstic is
computed as before but with a slight difference. To form-the approximate Z-score, An adjustment
is made to the formula for the standard deviation of W in order to account for the g'roups of tied
values. The necessary formula (Lehmann, 1975) is:

: 3
SD' (W)= J-——“‘“(g D (1 -3, S )

where, as in the Kruskal-Wallis meihod, g equals the number of groups of distinct tied
observations and ( represents the number of ted values in the ith group.

Al1-B-62 : -



STATISTICAL METHODS ATTACHMENT

POISSON PREDICTION LIMITS

June 1995 A11-B-63 2804.07 DOCO:ATF ford0910.A412



WSEPA, (993

2.2.4 Poisson Prediction Limits =~

To estimats & Prediction limit at 3 particular well using the Poisson model, the approach
described by Gibbons {1987%) and based on the work of Cox and Hinkley (1974) can be used. In
this case, an upper limit is estimated for an interval that will contain all of k furure measurements of
an anslyte with confidence level 1-a, givenn previous background measuremenss.

To do this, let T Tepresent the sum of the Poisson counts of n background samples. The
goalismpmdictn',rcpmsenﬁngﬂnmmlmismmmfmemksamplcmeasmcmmu. As
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Cox and Hinkley show, if Ty has 2 Poisson diswribution with mean p and if no contaminacon has
occurred, it is reasonable to assume that Ty will also have a Poisson distribution but with mean
ciL, where ¢ depends on the number of future measurements being predicted.

In particular, Cox and Hinckley demonstrate that the quantity

. (T +T)
x (1+¢)

has an approximate standard Normal distribution. From this relation, an upper prediction limit for
Ty® is calculated by Gibbons 1o be approximately

el 2
T, =T, +%—+ CLJT,(I * %)--@-%

where t=ty.1 ¢ is the upper (1-) percendle of the Student's t distribution with (n-1) degrees of
freedom. The quantity ¢ in the above formulas may be computed as k/n, where, as noted, k is the
number of funmre samples being predicted. '

EXAMPLE 10

Use the following benzene dam from six background wells to estimate an upper 99% Poisson
Prediction limit for the next four measurements from a single downgradient well '

Benzene Concenmranons (ppb)

Month Well 1 Well 2 Well 3 Well 4 Well 5 Well 6
1 < <2 < <2 <2 <3
2 <2 <2 <2 15.0 <2 <2
3 <2 <2 <2 <2 <2 <2
4 <2 12.0- <2 <2 <2 <2
5 <2 <2 <2 <2 <2 10.0
5 2 <2 < < < )
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SOLUTION

Step 1.  Pooling the background data yields n=36 samples, of which, 33 (92%) are nondetect.
Because the rate of detection is so infrequent (i.e., <10%), a Poisson-based Prediction
limit may be appropriate. Since four future measurements are to be predicted, k=4, and

hence, c=k/n=1/9.

Step 2. Seteach nondetect to half the detection limit or 1 ppb. Then com?um the Poisson count

of the sum of all the background samples, in this case, Ta=33(1)+(12.0+15.0+10.0) =
20.0. To calculate an upper 99% Prediction limit, the upper 99th percentile of the t-

distribution with (n-1)=35 degrees of freedom must be taken from a reference table,-

‘namely 135,01=2:4377.
Step 3. Using Gibbons' formula above, calculate the upper Prediction limit as:

= 15.3ppb

2 2
(2.4377) + 2.4377 701 +9)+ (2.4377)
2(9) 4

Step 4. To test the upper Prediction limit, the Poisson count of the sum of the next four
downgradient wells should be calculated. If this sum is greater than 15.3 ppb, there is
significant evidence of contamination at the downgradient well. If not, the well may be
regarded as clean until the next estng period.

T, = %(70) +

The procedure for generating Poisson prediction limits is somewhat flexible. The value k
above, for instance, need not represent multiple samples from a single well It could also denote a
collection of single samples from k distinct wells, all of which are assumed to follow the same
Poisson distribution in the absence of contamination. The Poisson diszribution also has the
desirable property that the sum of several Poisson variables also has a Poisson distribution, even if
the individual components are not identically diswributed. Because of this, Gibbons {1987b) has
suggested that if several analytes (e.g., different VOCs) can all be modeled via the Poisson
dismribution, the combined sum of the Poisson counts of all the analytes will also have a Poisson
~ dismibution, meaning that a single prediction limit could be estimated for the combined group of
_ analytes, thus reducing the necessary number of stadstical tests. ‘

A major drawback to Gibbons' proposal of establishing & combined prediction limit for
sevcnlanalymisthatifthelimitisexceedﬁ.itwiﬂnotbeclem‘which analyte is responsible for
"triggering” the test. In part this problem explains why the ground-water meonitoring regulations
mandate that each analyte be tested separately. Still, if s large number of analytes must be regularly
tested and the detection rate is quite low, the overall facility-wide false positive rate may be
unaccepably high. To remedy this simation, it is probably wisest to do enough initial testing of

nd and facility leachats and waste samples to determine those specific parameters
stantially greater than background. By limiting monitoring and statistical tests 10 a few
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parameters meeting the above conditions, it should be possible o contain the overall facility-wide
false posiﬁvé rate while satisfying the regulatory requiremcmsand assuring reliable identificaton

of ground-water contamination if it occurs.

Though quantitanve information on a suite of YOCs may be automatically generated as a
consequence of the analyrical method configuration (e.g., SW-846 method 8260 can provide
quandtative results for approximately 60 different compounds), it is usually unnecessary 10O
designate all of these compounds as leak detection indicators. Such practice generally aggravates
the problem of many comparisons and results in elevated false positve rates for the facility as a
whole. This makes accurate statistical testing especially difficult. EPA therefore mcommcnds that
the results of leachate testing or the waste analysis plan serve as the primary basis for designating

reliable leak detection indicator parameters.

All1-B-67 -



- TABLE 6. PERCENTILES OF STUDENT's t-DISTRIBUTION o

(F = 1-a; n = degrees of freedom)

x 0 35 50 25 575 8 208 9995
| ..328 1.000 3.078 §.314 12.708 31,821 63.657 635.619
y 289 .B15 1.586 2.920 4.303- 1 6.965 | T9.925° 11.598
3 27T .765 1.638 2.353 3.182 4.541 5.841 12.943
4 a7 741 1.533 2.132 2.778 3.747 4.604 8.610
L] 367 e 1.476 2.015 2.571 3.365 4.032 6.859 ~
] .265 718 1.440 1.943 2447 3.143 3.707 5.8 °
7 .283 T 1.415 1.895 2.388 2.998 3.499 5.405
8 2623 706 2.397 1.860 2.308 2.896 3.355 5.041
9 261 703 1.383 1.533 2.262 2.821 3.250 4.781
i bl .70 1.372 1.812 2.728 2.7 3.189 4.587
11 .260 697 1.263 1.796 2.201 218 3.108 4.437
12 259 €95 1.356 1.782 2.179 2.681 3.055 4.318
13 .239 694 1.350 1.771 2.180 2.650 3.012 4.221
14 .258 692 1.345 1.761 2.145 2624 2.977 4.140
13 .258 691 1.341 1.753 2.131 2.602 2.947 4.07
14 .258 .690 1.337 1.746 2.120 2.583 2.921 4.015

17 257 .68¢ 1.333 1.740 2.110 2,567 2598 3.965
18 257 .68% 1.330 1.734 2.101 2,552 2.878 3.922
19 257 . 685 1.328 1.729 2.083 23539 £.861 3.883
20 257 637 1.22 1.725 2,086 2. 528 2.845 3.550
2 287 686 1.323 1.72t 2,080 2.518 2,531 3.819
22 256 .636 1.321 1.717 2.074 2.508 2.819 3792
23 .258 .685 1.319 1.714 2.069 2.500 2807 3.767
24 .258 685 1.318 1.711 2.064 2.492 2,797 3.745
25 258 .G684 1.316 1.708 2.060 2,485 2 787 3.725
28 .258 .684 1.315 1.706 2.056 2479 ¥ 2779 3.707
27 .258 .654 1.314 1.703 2.052 2.473 2.771 3.690
o] ,258 .683 1.513 1.501 2.048 2467 2.7 3.674
29 . 256 .683 1.311 1.695 2.045 2.462 2.756 3.659
30 .258 683 1.310 1.697 2.042 2.457 2.7 3.645
40 .28% .681 1.203 1.88% 2.021 2,423 2.704 3.551
60 .254 679 1.296 1.871 2.000 2.39%0 2.580 3.460

120 284 677 1.259 1.658 1.880 2358 2.617 3.373

- .253 674 1.282 1.645 1.960 2.326 2.578 3.291

SQURCE: CRC Handbaok of Tables for Probability and Statistics. 1966.
g. H. Beyer, Editor. Published by the Chemical Rubber Company. Cleveland,
hio.
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4.2.1 Non-parametric Prediction Intervals

When the paramewic assumpuons of a Normal-based Prediction limit cannot be justfied,
often due to the presence of a significant fraction of nondetects, a non-parametric Prediction
interval may be considered instead. A mon-parametric: upper-Prediction limit is typically
constructed in the same way as a non-parametric upper Tolerance limit, that is, by estimating the
limit to be the maximum value of the set of background samples. .

The difference between non-parametric Tolerance and Predicdon limits is one of
interpretadon and probability. Givenn background measurements and a desired confidence level,
a non-parametric Tolerance interval will have a certain coverage percentage. With high probability,
the Tolerance interval is designed ia miss only a small percentage of the samples from
downgradient wells. A Prediction limit, on the other hand, involves the confidence probability that
the next future sample or samples will definitely fall below the upper Prediction limit. In this
sense, the Prediction limit may be thought of as a 100% coverage Tolerance limit for the next k
furure samples. '

As Guttman (1970) has indicated, the confidence probability associated with predicting that
the pext single observation from a downgradient well will fall below the upper Predicton limit -
estimated as the maximum background value - is the same as the gxpecied COYETags of a similarly
constructed upper Tolerance limit, namely (1-a)=n/(n+1). Furthermore, it can be shown from
Gibbons (1991b) that the probability of having k future samples all fall below the upper non-
paramerric Prediction limit is (1-a)=n/(a+k). Table A-7 in Appendix A lists these confidence
levels for various choices of n and k. The false positive rate associated with a single Predicdon
limit can be computed a3 one minus the confidence level.

Balancing the ease with which hon-pmmeuic upper Prediction limits are constructed is the
factmgimﬁxdnmbasofbwkmndmpluandfummphvﬂmmbepm&mme
maximura confidence level associated with the Prediction limit is also fixed. To increase the level
of confidence, the only choices &re 1) decrease the mumber of future values to be predicted at any
testing peviod, or 2) increase the numbex of background samples used in the test. Table A-7 can be
used along these lines to plan an spprop iate sampling swategy 30 that the false positive rate can be

:imiond and the confidence probability maximized o a desired level.
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EXAMPLE 17 ' _ | -

Use the following arsenic dam from a monitoring facility to compute a non-parameic upper
Prediction limit that will contain the next 2 monthly measurements from a downgradient well and
dewrmine the level of confidence associated with the Prediction limit.

Arsenic Concentrations (ppb)
. Background Wells - Compliance
Month Well Well 2 Well 3 Well 4
1 <5 7 <5
2 <5 6.5 <5
3 8 <5 10.5
4 <5 6 <5
5 9 12 <5 8
6 10 <5 9 14

SOLUTION

Step 1. Determine the maximum value of the background data and use this value to estimate the
upper Prediction limit. In this case, the Prediction limit is set to the maximum value of
the n=18 samples, or 12 ppb. As is true of non-parametric Tolerance intervals, only
uncontaminated wells should be used in the constucton of Prediction limits.

Step 2. Compute the confidence level and false pos ive rate associated with the Prediction limit.
Since two future samples are being i and n=18, the confidence level is found to0
be n/(n+k)=1820=90%. Consequently, the Type I exvor or false positive rae is equal to
(1-.90)=10%. If a lower false positive rate is desired, the number of background
samples used in the test must be enlarged.

Step 3. Compare each of the downgradient samples against the upper Prediction limit. Since the
value of 14 ppb for month 2 exceeds the limit, conclude that there is significant evidence
of contaminaton at the MMWWH at the 10% level d " ificance.
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ATTACHMENT 11C

Amblent Alr Monltorlng Program

Part 111 of the Michigan Natural Resources and Environmental Protection Act 451 (Hazardous
Waste Management) requires that air emissions from hazardous waste facilities be addressed
by implementation of an ambient air monitoring program. The Michigan Department of Natural
Resources (MDNR) Air Quality Division has developed and published guidelines for these |
monitoring programs: "Network Design Criteria for Act 64 Ambient Air Monitoring Programs®
{March 1985). MDNR approval of the ambient air monitoring plan is retquired as part of the
permitting process for the Allen Park Clay Mine Landfill (APCML).

This Air Monitoring Plan describes the ambient monitoring program 1o be conducted when the
 APCML begins operation. Ambient monitoring shall be conducted on a frequent and routine
basis, with a broad range of parameters being addressed. The monitoring program is
intended to provide the MDNR with the data neéessary 10 evaluate the compliance status of
the facility with respect to relevant standards and to develop a long-term record of ambient air
quality near the facility. This Air Monitoring Plan has been prepared based upon a review of
Act 64 and pertinent MDNR documents. This document is intended to fulfill the Act 64
ambient air monitoring permit requirement, N |

The monitoring program is designed to collect data suitable for review for compliance with
standards,

This monitoring plan describes the strategy and procedures to be followed in conducting the
ambient monitoring program. This program includes the following features to ensure high
quality, representative data:

. Year-round monitoring

° Monitoring for a broad range of metals

° Sensitive sampling and analysis methods

» 24-hour sampling

» | Monitoring at downwind and upwind locations
s Background monitoring
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° Conformance with MDNR network design criteria

a Quality assurance and quality control procedures

The remainder of this document discusses the following features of the proposed program:

° Target compound selection
. Monitoring strategy
* Sample collection and analysis procedures

L 3

Quality assurance

. Data reduction and reporting

Target Compound Selection

Samples shall be collected and analyzed for a defined set of target compounds. The disposal
of liquids in the landfill is prohibited. Also, stored wastes will be covered on a daily basis.
Nevertheless, volatile organics will be monitored as part of the proposed program. Metals;
total suspended particulate matter (TSP) and PM-10 (particulates with aerodynamic diamster
less than 10 um) will also be monitored as target parameters,

The target compound list was developed based on several information sources. The following

factors were considered in selecting target compounds:
s Potential emissions from the landfill

° Toxicity

The information sources reviewed include:

. Waste Acceptance Pian for the APCML
. MDNR Air Quality Division papers
s Similar monitoring programs in Michigan which are licensed or proposed for

license under Act 64

Tabie 11C-1 (Attachment 11C) shows the Target Compound List for this program. For the

purpose of this monitoring program each target compound is considered a potential emission
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from the landfill. Table 11C-2 summarizes the proposed sampling and analytical methods with
the detection fimit goals for the methods. ‘

Monltoring Sirateqgy

The monitoring strategy discussed in this section has been deveioped to ensure that the
objectives of the program are met. The overall objectives of the air monitering program are to:

° " Determine background ambisnt air concentrations near the APCML; monitor
emissions attributed to landfill operations

» Comply with MDNR Network Design Criteria for Act 64 Ambient Air Monitoring
Programs :

The specific monitoring components which shall help achieve these objectives are the
selection of appropriate sampling locations, methods, and schedules. Each of these elements

is discussed below.

MDNR requires that monitoring equipment be placed at a minimum of two locations: one
background station and one station at the point of highest predicted source impact
concentration. APCML proposes to utilize four existing sampling stations which are located
within the APCML facility. APCML proposes to locate a colocated sampling station at the
maximum impact point {M2 on Figure 11C-2). A windrose which illustrates the distribution of
wind speeds and wind directions for the area is shown on Figure 11C-1 (Attachment 11C).
The tentative station locations are shown on Figure 11C-2 (Attachment 11C).

Each station shall be fully equipped to collect samples for each target compound. Each
sampler shall be located free from obstructions and reactive surfaces in accordance with
MDNR requirements. The intake of each sampling train is to be located 3 to 5 meters above

ground fevel.

The sampling schedule for this program follows MDNR requirements for Act 64 air monitoring
programs. Sampling shall be conducted on every third day for 3 months. This 3-month
period shall include the season when facility emissions are potentially the highest. If this
sampling program begins prior to July, the initial sampling will be conducted on a once-per-6-
day frequency. The sampling frequency shall be increased to once svery 3 days for the
months of July, August, and September. All measurements shall be conducted over a 24-hour
duration {j.e., averaging time of 24 hours).
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Following the 3-month, 3-day sampling frequency period, monitoring shall be reduced to a
once-par-6-day frequency, subject to MDNR approval. The MDNR may deny the reduced
sarmpling schedule if standard operating procedures have not been followed or if the program
has failed a quality assurance audit.

Landfilling activities are likely to be ictermittent. The ambient air monitoring will continte for 30
days following cessation of landfilt activities. Monitoring will startup again upon the receipt of
the first load of waste and continue as before. '

Sampling sessions shall be scheduled to coincide with total suspended particulate (TSP)
sampling conducted by the U.S.EPA. The EPA’s sampling also occurs once every 6 days.
Sampling conducted at a 3-day frequency shali be scheduled such that every other sampling

session coincides with the EPA’s sampling.

Sample Collection Procedures
Airborne Particulate Matter (TSP and PM-10)

Totai suspended particulate matter (TSP) and suspended particulates of less than ten-micron

aerodynamic diameter (PM-10) shall be collected using the General Metal Works (GMW)

Model 2000 H (or equivalent) high-volume sampler (hi-vol), with glass fiber fitters. The TSP
sampling method is an EPA reference method in general use for nearly two decades. The
PM-10 method is a modification of the EPA TSP method that uses aerodynamic effects to
collect only the desired (< 10 m) particulate size fraction, which involves the addition of a
special, commercially available inlet adaptor to the standard hi-vol, and flow control to maintain
a 40 cubic-feet-per-minute {(CFM) flow rate. TSP and PM-10 samples shall be collected
according to requirements listed in 40 CFR Part 50, Appendix A.

The TSP and PM-10 samples are analyzed gravimetrically by weighing each filter in a
hufnidity-controlled environment prior to sampling, and then reweighing in that environment
after sampling. The net weight gain is then combined with the measured sample air volume to
determine the ambient air concentration.

Metals

Filter pads from the TSP monitors shall be analyzed for metals content utilizing EPA Reference
Methods 6010. '
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Volatile Organic Compournids (VOCs)

Volatile organic compounds shall be collected on Tenax solid sorbent cartridges, SUMMA
passivated canisters, or equivaient wtilizing a calibrated flow-controlied sampling pump. Solid
sorbent cartridges are designed to efficiently collect YOCs of varying molecular weight. A
"known volume of air shall be drawn through the clean cartridge at a predstermined fiow rate
where the compounds of interest shall be collected on the sorbent material. APCML proposes
" to conduct further analysis using the Gas Chromatography/Mass Spectromstry (GC/MS) or

Gas Chromatography/Flame lonization Detection (GS/FID with the Hall Detector) as an

' acceptable-alternate. - The' GS/FID method shall," if employed, be conducted in accordance

with EPA reference methods.

The design of this monitoring program assumes that all samples collected shall be analyzed.
However, it is the nature of field programs that events occur which occasionally degrade the
quality or integrity of individual samples. Therefore, only sampies that satisfy specific
validation criteria shall be selected for laboratory analysis. Samples that fail to meet the
established criteria outlined in Table 11C-1 shall not be prioritized for analysis. Sampiler
operation, sample integrity, sample documentation, and metsorological conditions shall be

assessed as summarized in Table 11C-3.

Analytical Protocols
TSP and PM-10: Gravimetric Analysis

The preweighed filters shall be returned to the air quality laboratory of choice for gravimetric
analysis. Particulate weights shall be measured to the nearest tenth of a milligram in
accordance with standard U.S.EPA procedures.

Selected Metals
Five metals (As, Cd, Cr, Hg, Pb) shall be measured utilizing EPA reference method 6010A
(Inductively Coupled Argon Plasma - Atomic Emission Spectroscopy).

Volatile Organic Compounds: Gas Chromatography/Mass Spectrometry (GC/MS) Analysis
Voiatile organic compounds collected in solid sorbent cartridges shall be thermally desorbed
and analyzed by GC/MS based on EPA Methods T-01 and T-02 from the Compendium of
Methods for the Determination of Toxic Organic Compounds in Ambient Air EPA-600/4-89/017
{revision of the original compendium EPA/600/4-84/041 and first supplement EPA/600/4-
87/006). The methods involve flash vaporization of the solid sorbent cartridge employing a
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heated chamber in conjunction with an inert gas purge. The inent gas transiers the thermally
desorbed compounds from the carridge in the gas phase onto a cold trap and subsegusntly
onto a GC column held at ambient temperature. The GC column temperature is then *ramped®
and the components eluting from the column are identified and quantified by mass

spectrometry.

An alternative o GC/MS is Gas Chromatography with Flame lonization Detection (GS/FID with
the Hall Detector). Ambient air analysis will be conducted with acceptable methods for the
- SUMMA- passivated-canisters.

Upon recaipt at the laboratory, samples from the field shall be transferred to the sample
processing area. The custody seals shall be inspected prior to opening each sample
shipment, Upon opening, the accompanying chain-of-custody documentation shall be verified,
signed, and dated. Sample numbers shall be assigned to serve as unique sample identifiers
during all subsequent sample handling and analysis, Sampies shall be returned to their
respective containers, sealed, and stored to await analysis.

Relatively low detection limits are required for this program for several reasons. First, many of
the target compounds typically are present in ambient air. Thus, sensitive detection limits are
necessary to distinguish facility contributions, if any, from background. Second, the MDNR

has issued acceptable ambient concentration guidelines for many compounds. For VOCs the
concentrations are relatively iow, 0.02-1.0 ug/m°. For metals, the detection limits are expected

to be in the range 0.03 to 11 ng/m’ depending on the specific metal.

Sample Control and Chain-of-Custody

The purpose of sample control and chain-of-custody procedures is to document the identity of
the sample and its handling from the point of collection through completion of sample analysis
and data reduction. Custody records trace a sample from its collection through all transfers of
custody until it is transferred to the analytical laboratory. Internal laboratory records then
document the custody of the sample through its final disposition.

Sampie control shall begin in the analytical laboratory, with the preparation of collection
media. Sampling kits shall be provided to the field coordinator by the laboratory. The
sampling kits shall be enclosed in coolers, and shall include the appropriate sample media,

Chain-of-Custody Forms, and all appropriate shipping blanks. The sample media provided in
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the sampling kits shall be packaged by the laboratory. Compilsted sampling kits shall be

returned to the laboratory by the field coordinator after the samples have been collected. As

~ samples are collected, each sample shall be labeled with the following information:

Sample identification number

Sampling site

Dats

Time

Sampler - signature of person collecting the sample

Remarks - any pertinent field observations or further sample description

After collection, identification, and preservation, the sample shall be maintained under Chain-

of-Custody procedures,

In addition to the labeling of the sample media, a field sample log shall be maintained by the

field coordinator (or designee) in which a compiete account is kept of samples collected at

each sampling site. The sample log is filled out as soon as possible after sample collection.

Information entered in the log for each sample includes the following:

®

@

L4

Sample site location
Sample 1D number
Sample type

Date collected

Start and end time of sample run

Chain-of-Custody procedures serve at least two essential purposes in ambient monitoring

programs as follows:

They provide a formalized mechanism for the assignment of responsibility for
sample Integrity.

They provide objective, physical evidence of the possession history and
integrity of each sample, from collection, through analysis to data reporting,
which supports the validity of site investigation data. '

A sample is under a person’s custody if:

June 1995

It is in that person’s possession
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it is in that person’s view, after baing in his or her possession

It was in that person’s possession and he or she locked i up to prevent
tampering; or

i is in a secure area, under the control of that person

The following custody procedures are followed in the field:

1.

Prior to commencement of sampling, the field coordinator shall instruct the
sampling team in the Chain-of-Custody procedures.

The field sampier shall be personally responsible for the care and custody of
the samples collected until they are transferred or dispatched properly.

The field coordinator shall determine whether proper custody procedures were
followed during the fieldwork and shall decide if additional samples are
required.

As scon as each sample has been collected, containerized, and labeled, it is
entered on the Chain-of-Custody Form. One Chain-of-Custody Form may be
used for as many as 8 samples but all samples sharing a single Chain-of-
Custody Form must be packaged and shipped together. The sampler must
accurately and legibly compilete all of the heading information on the form.
For each sample, the following informaticn shall be entered:

° Sample identification number (must be identicai to the
identification number on the sample label)

. Date and time of sample collection
. Type of sample media |
» Analyses to be performed

The following procedures are followed in shipping samples and transferring custody:

1.

June 1995

Package samples properly for shipment and dispatch to the analytical
laboratory for analysis, with a separate custody record accompanying each
package. '

Seal shipping containers with Chain-of-Custody tape for shipment to the
laboratory. The Chain-of-Custody seal is signed and dated by the person
applying the tape. The number on the Chain-of-Custody tape is recorded in
the field nctebook or on the sample log.

Enter the method of shipment, the courier's name(s), and other pertinent
information in the "Remarks® box. A copy of the shipper's waybill or airbili is
retained by the last custodian prior to shipment.
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Sample Collection Procedures
Fiters shall be transported in a labeied envelope and directly installed into the

sampling unit. Prior to sampling, the high-volume filter shall be visually inspected for

defects, such as pinholes, tears, creases, or lumps. Any loose particulate shall be
| removed with a brush, Each filter shall be numbered for identification in one of the
four corners, After sampling (approximately 1,800 M® of air), each filter shall be folded
in half so that the side with deposits only touches itself.  The filter shall then be
inserted back intc the same labeled envelope. Untll the analysis is performed, filters
- shal-remainin their sealed plastic-storage bags.

Analytical Procedures

For the PM-10 and TSP samplers, analytical prbcedures prescribed in 40 CFR Part 50
Appendix B shall be utilized. For metals, EPA Reference Method 6010A shall be
utilized. For VOCs, EPA Reference Methods TO-1 and TO-2, or Reference Method TO-

3 shall be utilized,

Data Reduction, Validation, and Reporting

Quality control measures shall be used to ensure the generation of reliable data from

sampling analysis activities. All information shall be collected and organized ciearly

and concisely, and reported accurately.

' Field Data Reduction

The data collected in the field shall be recorded on the appropriate field data sheets
and/or in the field logbook, and shall be reviewed by at least two field sampling team
members. Errors or discrepancies shall be noted in the field logbook. All data and
calculations shall be checked by the project field coordinator or designee and shall be
signed to demonstrate that the data have been reviewed and apnroved. All checks
and data reviews are completed before data shall be given to the laboratory for

calculations.

Laboratory Analysis Data Reduction

Analysis results shall be reduced to the appropriate concentration units. Al
calculations shall be recorded in the laboratory notebook, and checked and signed by

the project laboratory coordinator or designee to demonstrate that the calculations
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and data have been approved and reviswed. All appropriate blank corrections shaill
be applied to data befors they are reieased from the laboratory.

Data Validation
Data validation is the process of filtering data and accepting or rejecting i on the
basis of sound criteria. Validation methods and criteria appropriate to the type of data
and the purpose of the measurement shall be used in this program. Records of all

" data shall be maintained, even those judged to be ‘outlyihg' or spuripus values. The
personsvalidating the data shall have sufficient knowledge of the technical work to

identify questionable values.

The following criteria shall be used to evaluate the field sampling data:

° Approved test procedure
° Properly opsrating and calibrated equipment
¢ Materials that have passed QC checks

The criteria listed below shall be used to evaluate the analytical data:
° Approved analytical procedure

. Properly operating and calibrated instrumentation

Identification and Treatment of Outliers

Any data point that deviates markedly from others in its set of measurements shall be
investigated, however, the suspected outlier shall be recorded and retained in the data
set while it is investigated. Outliers shall be identified by following the procedure for

identification and treatment of outliers found in The Quality Assurance Handbook for

Air Pollution Measurement Systems, Volume 1: A Field Guide to Environmental Quality
Assurance, (EPA-600/R-94/038a).

Since an outlier may result from unique circumstances at the time of sample analysis
or data collection, those persons involved in the analysis and data collection shall be
consulted. They may provide an experimental reason for the outlier. Further statistical
analyses shall be performed with and without the outlier to determine its effect on the

conclusions.
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in summary, every effort shall be made to inciide the outlying value in the reporied
gata. If the value is rejected, it shall be identified as an outlier, reported with its data
set, and its omission shall be noted.

Data Reporting
Following all Data Reduction and Validation Proceduras, results shall be reported on

all parameters measured.

-“Internal Quality-Control Chiecks -and Frequency ‘
Quality Control checks shall be performed to ensure the collection of representative

samples and the generation of valid analytical results, Table 1104 summarizes the
data quality goals. The checks shall be performed by field and laboratory personnel
thiroughout the program, Table 11C-5 outlines the type, numbar, and frequency of
Quality Assurance samples for this program.

Sampling QC Checks
The sampling Quaiity Control aspects for this program shall include the following:

. Daily calibration and calibration checks for the sampling pumps for
flow rate
e Colocated sampling on station M2

System Audits ‘
A system audit shall be conducted at least once during the program to ensure that the

elements outlined in the Project QA Plan are functioning.

Preventative Maintenance Procedures and Schedules

An orderly program of positive actions to prevent the failure of equipment or
instruments used in the sampling and analysis segments of this program shall be
followed. Sampling pump maintenance shali also follow the preventive maintenance
procedures recommended by the respective manufacturers.

Precision
Precision shall be determined by the collection and analysis of replicate samples. The

analysis of the replicate samples by collecting colocated TSP and VOC filter samplers
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shall provide an estimate of overall measurement precision. The analysis of laboratory
duplicates (replicate aliquots from one collected sample} shall enable the estimation of
anaiytical precision. One sampling location, station M2, svery 6th day shall operate
TSP and VOC colocated filters. This site M2 is selected from the downwind locations
in the maximum impact point of the APCML

Precision shall be determined by the collection and analysis of colocated samples and
shall be expressed as the relative percent difference (RPD), which is determined
- -~according to-the-following sguation:

App-%1"% 100
X

where X, and X, are the measurement results of colocated samples. X is the average
of X, and X,.

Accuracy
Accuracy shall be estimated from the analysis of "blind" QC samples where true values

are known to the Laboratory QC Coordinator. Accuracy shall be expressed as percent

recovery or as relative error. The formulas to calculate these values are as follows:

Percent Recovery =  Measured Value x 100
True Value
Relative Error = Measured Value - True Value x 100
True Value

Completeness

Compieteness shall be reported as the percentage of all measurements made whose
results are judged to be valid. The procedures to be used for validating data and
determining of outliers were described earlier in this QA plan. The following formula is

used to estimate completeness:

v
C=—x100
T
Where C = percent completeness,
V = number of measurements judged valid

T = total number of measurements

June 1985 A11-C12 2804.07 GOCO:RTF f0rd0910.412



Corrective Action

The acceptance limits for the sampling and analyses to be conducted in this program shall be
those stated in the method. The corrective actions are likely to be immediate in nature, and
most often shall be implemented by the laboratory or field coordinator. The corrective action
usually involves recalculation, reanalysis, or repeating a sample collection run. The program
corrective action policy is described in the following subsections.

immediate Corrective Action

- - Specific-operating procedures -and-checkiists shall-be-designed to help analysts detect
the need for corrective action. Often the person’s experience is more valuable in

alerting the operator to suspicious data or malfunctioning equipment.

If a corrective action can be taken at this point, as part of normal operating
procedures, the collection of poor quality data can be avoided. Instrument and
equipment malfunctions are amenable to this type of action and procedures include
troubleshooting guides and corrective action suggestions. The actions taken shall be
noted in field or laboratory notebooks but no other formal documentation shall

be required, unless further corrective action is necessary. These on-the-spot

corrective actions shall be an every day part of the QA/QC system.

Corrective action during the field sampling portion of a program is most often a result
of equipment failure or an operator oversight and may require repeating a run. When
equipment is discovered to be defective (i.e., pre- and post-sampling calibration
check) it shall be repaired or replaced and a correction factor shall be established. f
a correction factor is unacceptable, the run is repeated, Operator oversight is best
avoided by having field crew members audit each other's work before and after a test.
Every effort shall be made by the field coordinator to ensure that all procedures are
followed.

Corrective action for analytical work shall inciude recalibration of instruments,
reanalysis of known QC samples and, if necessary, of actual field samples. If the
problem is not solved in this way, more formalized long-term corrective action may be
necessary.
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Data Reduction and Reporting
The MDNR *Network Design Criteria for Act 64 Ambient Air Monitoring Programs® reguires that

the data collected in the program be reported in a particular format (i.e. Aerometric Information
Retrieval Systemn or AIRS) and schedule. These requirements ensure that the data shall be

submitted regularly on a routine scheduls.

Monitoring Data
All PM,, and metals monitoring data collected in this program shall be reported to the

----- appropriate-regulatoryagency-once per month. TSP data will not be reported, as there is no
applicable ambient air quality standard. All data for a given month shall be submitted to
MDNR, or its designated authority, in the EPA AIRS format within 30 days following the end of
that month. '
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TABLE 11C-1

TARGET COMPOUND LIST FOR ACT 64 AMBIENT AIR MONITORING PROGRAM

CHEMICAL

METALS

Arsenic

Cadmium

Chromium

Lead

Mercury

VOLATILES

Benzene

Carbon Tetrachloride

Chloroform

Methylene Chiloride

Tetrachloroethene

1,1,1,2-Tetrachloroethane

1.1,2,2-Tetrachlorosthane

Trichloroethene

1,1,2-Trichloroethane

Toluene

Xylene

PARTICULATE MATTER

June 1995

Total Suspended Particulate (TSP)

inhalable Particulates (PM-10)

| |
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TABLE 11C-2
SAMPLING AND ANALYTICAL METHODS WITH DETECTION LIMIT GOALS
. H §
Parameter Sampling Method Anaiytical Sample Approximate Sample Analytical Method
Method Duration Flowrate Volume Detection Detection
Limit Limlt
TSP High Volume sampler Gravimetric 24 hr. 45 cfm 1,800 m® 0.1 60 ng/m’
mg/sample
I PM-10 High Volume sampler Gravimetric 24 hr. 45 cfm 1,800 m® 0.1 60 ng/m®
with size selective inlet mg/sample
Metals Glass-fiber filter, high JCAP or 24 hr. 45 cfm 1,800 m® 0.05-20 0.03-11
volume sampler AAS pg/sample ng/m®
VOCs Solid sorbent cartridges | GC/MS or 24 hr. 20-100 sccm 30-150 25 0.02-1.0
or passivated canisters | GC/FID liters ng/sample ug/m® (a)
Notes:
cfm  cubic feet per minute (a) Minimum Detection Limits for Différent VOCs (ug/m®):
sccm  standard cubic centimeters per minute Benzene 0.05
m® cubic meters Carbon Tetrachloride 0.02
mg milligrams Chloroform 0.04
ug micrograms Methylene Chloride 0.5
ng nanograms Tetrachloroethene 0.5
1,1,1,2-Tetrachloroethane 0.1
1,1,2,2-Tetrachloroethane 0.1
Trichloroethene 0.1
1,1,2-Trichloroethane 0.03
Toluene 1.0
Xylene (total) 1.0
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TABLE 11C-3

EVALUATION CRITERIA FOR THE SELECTION/PRIORITIZATION OF FIELD SAMPLES
FOR LABORATORY ANALYSES (PRIORITY GIVEN TO SAMPLES SATISFYING THE
FOLLOWING CRITERIA)

Sampler Operation 1) Pre and post flow calibration
checks are in good agreement
- - -{<10% difference)

2) No interruption in sampler
operation during sampling period

3 Pre and post leak-checks are
acceptable

Sample Physical Integrity 1) No physical signs of damage (e.g.,
: cracks, loose caps, or other defects
in sorbent cartridges) in the field

2) No physical signs of damage (e.g.,
cracks, loose caps, or ather defects
in sorbent cartridges) upon receipt
at the laboratory

Sample Documentation 1) No ambiguities in sample
identification, chain-of-custody, etc.

2) Sample L.D. tags and other records
are in good agreement
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TABLE 11C-4

SUMMARY OF DATA QUALITY GOALS

Ob]éctlves tor Combined sampiing and Analysis Procedures

Anahytleal Method

Collection Matrix Preclslon | Accuracy | Completeness
(Std. Dev.)
GC/MS or GC/FID | Sorbent Cartridge or +50% | +50% 85%
with Hall Detector Passivated Canister :
Gravimetric Fitter + 15% + 15% 85%
ICAP or AAS Fifter + 25% 1+ 25% 85%
e —— e — e————

Sampling Objectives

Measurement
Method Calibration Matrix Accuracy | Completeness

Air Flow (Sampling | Bubble Tube _ + 5% 85%
Pump}
Air Flow (Hi-Vol Calibrated Orifice + 7% 85%
Sampler)
Air Flow (Area Mass Flow Meter + 5% 85%
Sampling Pump)
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TABLE 11C-5
FIELD MEASUREMENT QUALITY ASSURANCE SAMPLES
Target Collection Matrix Analysis Collocated | Samples
Compound Method Samples
Group
VOCs _ .| Solid Sorbent Cartridges .| GC/MS or _|  _one/day -one/day .
or SUMMA Passivated GC/FID with '
Canisters Hall detector
Metals Glass-Fiber Filter ICAP or AAS one/day one/day
TSP " | Glass-Fiber Filter Gravimetric one/day one/day
PM-10 Gilass-Fiber Filter Gravimetric onefday one/day
June 1995 Aii-C-19 2604,07 Q0O0:RTF J0rd0810.A12
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ATTACHMENT 11D

SOIL MONITORING PLAN AND PROCEDURES



ATTACHMENT 11D
Soli Mdnitorlng Plan and Procedures

Soil samples will be coliected on an annual basis after the initiation of filling in Cell Il. Soii
sample analytical parameter lists and sample colisction procedures are discussed bealow.
Proposed additional background soil sampling, to be carried out on a quarterly basis for a
period of 1 year, is also discussed below. Statistical procedures for evaluating data are
presented in Subsection 11D.3. A detailed laboratory QA/QC program is provided in
-Attachment: 11A.

11D.1 Soll Sampling Parameters and Schedule
Additional Background Soil Sampling

The parameters for the proposed additional background sampling include all of the leachate
monitoring parameters for which soil background values have not already been established.
Table 11D-1 identifies those parameters for which background soil sampiing is completed, and
those parameters for which additional background sampling are proposed. The additional
background sampling will consist of quarterly sampling for a period of 1 year. Each quarterly
sampling event will consist of collecting one individual sample at each of the six background
sail sampling locations identified on Figure 11D-2. Sample volumes, preservation methods,
detection limits, holding times, and analytica! methods are presented in Table 11D-3.
Background soil samples will be identified by the station i.d.s used on Figure 11D-2 (DR-1-BG

through DR-6-BG). Field and sample handling procedures are discussed below.

Operational Soil Sampling Plan

Operational soil sampling will consist of collecting six individual soil samples on an annual
basis from areas off the shoulders of the facility entrance road, between the Truck Wheel
Wash exit and Oakwood Boulevard, The general sampling area is shown on Figure 11D-1,
and sampling locations and identification codes are presented on Figure 11D-2. 'In order to
maintain consistency with the background soil sampling data, the sample identification codes
DR-1-OP through DR-6-OP will be used to identify the operational sail sample locations, and
will correspond to the foreground sampling locations identified on Figure 11D-2. During
operational monitoring, samples will be collected from along the two ditches on either side of
the paved entrance road, within 3 feet of the respective ditch that is closest to the paved
enirance road.
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The parameter list for operational soil sampling is presented in Table 11D-2. Sample

preservation methods, detection limits, holding times, and analytical methods are presented in
Tabie 11D-3. The operational monitoring paramster list (Table 11D-2) will be reviewed
annually and revised if appropriate, as described in Subsection 11.3.2 of this application and

in Attachment 11E, the Leachate Sampiling and Monitoring Plan.

11D.2 Soll Sample Collection
The procedures for scil sample collection will be as follows:

1.
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Sample collection bottles will be provided pre-preserved from the analytical
laboratory. Bottles will be prepared by labeling according to EPA Chain-of-
Custody (COC) requirements using a sample tag as shown on Figure 11D-3,
or equivalent. The tag will be filled out in ink and in legible handwriting. To
maintain consistency with the historical record of background samples, sample
identification codes DR-1-OP through DR-6-OP, and DR-1-BG through DR-6-
BG, corresponding with operational and background samples, respectively, will
be used.

A new piece of plastic sheeting will be spread on the ground next to each
sample location in order to prevent sampling equipment from contacting the
ground. A new pair of disposable PVC or latex gioves will be used by the
sampler at each sampling location in order to prevent contamination of the
samples. At each selected point, a stainless-steel core sampler will be used to
collect a soil sample from a depth of 0 io 3 inches.

The sample botties for volatile organic compounds will be filled first. These
sample containers must be filled so that no headspace remains in the sample
jar.

The remaining sample containers will be filtled in the order listed in Table 11D-
2. All sample containers will be sealed tightly, and immediately placed on ice.

All soil samples will be stored in ice coolers from the time of collection through
delivery to the analytical laboratory.

The core sampler will be decontaminated prior to sampling at each location by
washing in phosphate-free soapy water and then double rinsing with distilled

_water.

Field data sheets will be used to record the sampling location, time, date, and
name of sampler. Copies of the field data sheets will be retained at the facility.

The Chain-of-Custody {COC) Record describing each sample will be drawn up
by the sampler. This form will accompany all samples, and will be signed and
dated by the sampler at the time the samples are released. The individual
accepting the samples will also sign and date the same COC form
acknowledging receipt of the samples.
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110.3 Statistical Evaluation of Soll Data
The results of the annual sampling to be conducted at the six locations along the entrance

road will be compared against the background data set for the following parameters: chrome,

copper, arsenic, selenium, and volatile and semi-volatile organic compounds. This list may be

revised on an annual basis as described in Attachment B. The following procedures will be

used to evaluate each parameter listed in the statistical evaluation program:

1.

June 1985

Tabulate, evaluate, and reduce the existing background data. Review data to
determine compieteness and to determine if sample locations were consistent
and clearly defined. Review any additional background data in the same
manner when background data collection is completed.

Revise, if necessary, the reportable detection limits (RDLs) for each
constituent. RDLs reported by analytical laboratories may change with time.
Use the largest detection limit for each parameter wherever a correction for
censored data is needed. Using the largest reporied RDL value for each
constituent is appropriate because the maximum value sets the level of
accuracy that can be attained in future monitoring, even if RDL values
decrease in the future.

If the background data set is 100 percent censored, then do not perform
statistics. The RDL will serve as the trigger value for resampling. In this case,
an operational monitoring sample result that exceeds the analytical detection
limit will be confirmed by collecting an individual sample at that location and
analyzing for the parameter that exceeded background. This measure is
being taken in order to rule out laboratory error as a source of the detection.
If the analyte is not detected in the confirmatory sample, then no further action
will be taken. if the analyte is detected, then resample at that location in
quadruplicate. Collect the quadruplicate samples within approximately 3 feet
of each other so that the spatial variability of concentrations is tested for,
Follow the procedures listed in Subsection 11.3.3 if any of the four
concentrations exceed the detection level.

Assess the underlying statistical distribution of the data, and correct for log
normality if necessary, After the first round of statistical evaluation has been
completed, this step will consist of transforming the current data, if necessary,
based on the previous evaluation. As recommended in the February 1993
USEPA Guidance document, assess normality by constructing probability
plots.

Follow the attached guidance for constructing probability plots. The plotted
points will approximate a straight line if the data are normal. Construct
probability plots of the log-transformed and the raw data for each parameter.
Compare the plots, and decide which representation of the data is closer to -
the normal distribution. If the log-transformed data are selected as

~ appropriate, then transform ail background and operational data for that

sample point for that parameter prior to conducting any statistical tests on the
data. State whether the statistical test was conducted on raw or transformed
data in all reports regarding the data,
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inspect the data set for outliers. Conduct formal testing for outliers only if 2
reported concertration is orders of magnitude higher than the rest of the data
set. Follow the procedure for outlier testing presented at the end of this
attachment. The outlier test assumes that the data other than the outlier
follows a normal distribution.  Therefore, if the data set is log-normally
dictributed (see number 3 above), then conduct the outlier test on the log-
transformed data. Correct or remove an outlier from the data set enly if the
value can be identified as

a) an error in transcription or dilution;

b) a documented error in an analytical procedure or report of matrix
~-interferences in-the ‘procedure; or ' .

c) some other factor from those listed in the RCRA guidance (USEPA,
1989; USEPA, 1993).

In the event an outlier can be verified, obtain the MDNR's permission before
removing the outlier from the data set. If no obvious cause can be identified
for a value being an outlier, then it will remain in the operational data set used
for statistical evaluation unless the MDNR's approval is obtained to remove it.

Inspect the current round of data for nondetects. If a parameter was reported
to be below the RDL for that round, then do not perform a statistical test with
that data (i.e., do not perform a statistical evaluation to determine if a
nondetect represents an exceedance of background). Add the analytical
result to the database for that sample point. This approach is being taken
because it is reasonable to assume that a nondetect cannot represent an
exceedance of background.

Evaluate the degree of censorship in the data, and select the appropriate
statistical test based on this evaluation. After the first round of statistical
evaluation has been completed, this step will consist of evaluating whether the
statistical test used during previous rounds remains an appropriate choice for
the data set. The following steps will be followed in determining how censored -
data will be handled and in choosing the statistical test to be performed for
each sampling point:

a) if the percentage of nondetects in the database for the sample point is
less than 15 percent, then substitute a value of 1/2 the RDL for all
nondetects and calculate a prediction interval according to the
procedure included at the end of this Attachment.

b) if the percentage of nondetects in the database for the sample point is
between 15 and 50 percent, use Cohen's or Aichison’s adjustment to
calculate the mean and standard deviation of the background data.
Use these adjusted statistics to caiculate a prediction interval. Follow
the procedures presented at the end of this attachment to determine
which of Cohen’s or Aichison’s adjustment should be used. Calculate
the prediction interval according to the presented procedure.
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c) if the percentage of nondetects in the database for the sample point is
between 50 and 80 percent, use the Wilcoxan Rank-Sum Test to
compare operational monitoring resulis te background data.
Procedures are attached.

d) If the percentage of nondetects in the database for the sampie point is
80 percent or greater, calculate a Poisson prediction limit. Procedures
are included at the end of this Attachment.

. e) If the percentage of nondetects in the background data set is
100 percent follow the procedure listed above in step number 3.

‘8. - ---if the statisticaltest performed for step number 7 above indicates that an

exceedance has occurred, follow the steps outlined in Subsection 11.3.3 of the
Permit.
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TABLE #1D-1

BACKGROUND SOIl. SAMPLING PARAMETERS

|
it

arameters for which Sol Background Sampling s Gompletes.

Arsenic Cyanide Phenol
Barium Lead Selenium
Cadmium Mercury Silver
Chromium Naphthalene Zinc
Copper Nickel
Antimony pH
Beryllium Sodium
Calcium Suliate
Chloride Thallium
Cobalt Tin
Iron Total recoverable phenolics
Magnesium Vanadium
Scan 7 Polynuclear Aromatic Hydrocarbons (PAHs):
Acenaphthene Benzo(G,H,l)perylene Indeno(1,2,3-CD)pyrene
Acenaphthylene Benzo(K)fluoranthene Naphthalene
Anthracene Chrysene Phenanthrene
Benzo{A)anthracene Dibenzo(A,H)anthracene Pyrene
Benhzo(A)pyrene Fluoranthene
Benzo(B)fluoroanthene Fluorene
Volatile Organic Compounds (VOCs)
Benzene 1,2-Dichlorobenzene Ethylbenzene
Bromoadichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Bromomethane Dichlorodiflucromethane Tetrachloroethene
Carbon tetrachloride 1,1-Dichloroethane Toluene
Chiorcbenzene 1,2-Dichloroethane 1,1,1-Trichloroethane
Chioroethane 1,1-Dichloroethene 1,1,2-Trichioroethane
2-Chloroethyivinyl ether trans-1,2-Dichloroethene Trichloroethene
Chloroform 1,2-Dichloropropane Trichlorofluoromethane
Chloromethane cis-1,3-Dichloropropene Vinyl chioride -
Dibromochloromethane trans-1,3-Dichloropropene
NOTES:
1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and industrial Wastewater.
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TABLE 11D-2

Antimony

Arsenic
Barium
Beryllium
Cadmium
Chromium

Cobalt
Copper
Lead
Mercury
Nickel
Selenium

Silver
Thallium
Tin
Vanadium
Zinc

Calcium
Chloride
Cyanide .

Iron
Magnesium
pH

Sodium
Sulfate

Total recoverable phenolics

Acenaphthene
Acenaphthylene
Anthracene
Benzo{A)anthracene
Benzo{A)pyrene
Benzo{B)fluoroanthene

Benzo(G,H,l)perylene
Benzo(K)fluoranthene
Chrysene
Dibenzo(A,H)anthracene
Fluoranthene

Fluorene

Indeno(i,2,3-CD)pyrene

Naphthalene
Phenanthrene
Pyrene

1,2-Dichlorobenzene

Subsection 11.3.2.

Benzene Ethylbenzene
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichlorobenzene - 1,1,2,2-Tetrachloroethane
Bromomethane Dichlorodifluoromethane Tetrachloroethene
Carbon tetrachloride 1,1-Dichioroethane Toluene
Chlorobenzene 1,2-Dichloroethane 1,1,1-Trichloroethane
Chloroethane 1,1-Dichloroethene 1,1,2-Trichioroethane
2-Chloroethylvinyl ether trans-1,2-Dichloroethene Trichloroethene
Chloroform 1,2-Dichloropropane Trichlcrofluoromethane
Chiloromethane cis-1,3-Dichloropropene Vinyl chioride
Dibromochloromethane trans-1,3-Dichloropropene
NOTES:

1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater.

2. This list will be reviewed annually and revised if appropriate as discussed in
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TABLE 11D-3

SOIL SAMPLING PARAMETERS AND METHODS

Proservative Holding Time' ‘sif'i
Antimony 6010 2.5 ma/kg G 6 months [
Arsenic 7061 0.5 mg/kg G 6 months
Barium 6010 1 mg/kg G € months
Beryllium ~6020 —0:2'mg/kg G 6 months
Cadmium 6010 0.5 mgfkg G & months
Chromium 6010 2.0 mgrkg G 6 months
Cobalt 6010 5.0 mg/kg (¢} 6 months
Copper 6010 1 mg/kg G € months
Lead 6010 5.0 mg/kg G 6 months
Mercury 741 0.1 mg/kg G 38 days
Nickel 6010 5 mg/kg G 38 days
Selenium 7741 0.5 mg/kg G 6 months
Silver 8020 0.25 po/kg G 6 months
Thallium 8010 1.0 mghkg G 6 months
Tin 6010 5.0 mg/kg G & months
Vanadium 6010 1.0 mg/kg G 6 months
Zine 8010 1.0 mg/kg G 6 months
Iron 6010 2.5 mg/kg G & months
Bicarbonate alkalinity 310.1* 200 rﬁglkg G None specified
Carbonate alkalinity 3101+ 200 mg/kg G None specified
Calcium 6010 50 mg/kg G 6 months
Cyanide 4500 2.5 mg/kg P 14 days
Magnesium €010 50 mg/kg G 6 months
Sodium 6010 50 mg/kg G 6 months
Chioride 325.2* 20 mg/kg G None épeckﬁed
Sulfate 375.4*% 40 mg/kg G None specified
Total recoverable phenolics 8065 0.2 mg/kg G None specified
Benzene 8260 0.005 mg/kg G TR 14 days
Ethylbenzene §260 0.005 mg/kg G TR 14 days
Toluene 8250 0.005 mg/kg G TR 14 days
June 19385
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TABLE 11D-3
SOIL SAMPLING PARAMETERS AND METHODS

Vinyl chioride 8260 0.01C mgikg 14 days
Bromodichloromethane 8260 0.005 mgrkg 14 days
Bromoform 8260 0.005 mg/kg 14 days
-Bromomethane -+ B260 -—0.010-mgikg 14 daye
Carbon tetrachioride 8260 0.005 mg/kg 14 days
Chiorobenzene 8260 0.005 mg/kg 14 days
Chlorosthane 8260 0.010 mg/kg 14 days
2-Chloroethylvinyl ether 8260 0.005 mg/kg 14 days
Chloroform 8260 0.005 mg/kg 14 days
Chloromethane 8260 0.010 mg/kg 14 days
Dibromochloromethanse 8260 0.005 mg/kg 14 days
1,2—Dichloroﬁenzene 8260 0.005 mg/kg 14 days
1,3-Dichlorobenzene 8260 0.006 mg/kg 14 days
1,4-Dichlorobenzene 8260 0.0056 mgrkg 14 days
Dichloredifiuoromethane 8260 0.010 mg/kg 14 days
1,1-Dichlorosthane 8260 0.006 mg/kg 14 days
1,2-Dichioroethane 8260 0.005 mg/kg 14 days
1,1-Dichiorosthene 8260 0.005 mg/kg 14 days
trans-1,2-Dichloroethene 8260 0.005 mg/kg 14 days
1,2-Dichloropropane 8260 0.005 mg/kg 14 days
cis-1 ,3-Dichloropr0|::vene 8260 0.005 mg/kg 14 days
trans-1,3-Dichicropropene 8260 0.005 mg/kg 14 days
Methylene chloride 8260 0.010 mg/kg 14 days
1,1,2,2-Tetrachloroethene 8260 0.005 mg/kg 14 days
Tetrachloreethene 8260 0.005 mg/kg 14 days
1,1,1-Trichloroethane 8260 0.005 mg/kg 14 days
1,1,2-Trichloroethane 8260 0.005 mo/kg 14 days
Trichiorofluoromethene 8260 0.010 mg/kg 14 days
Acenaphthene 8270 0.200 mg/kg G, R F

Acenaphthylene 8270 0.200 mg/kg G, H F

June 1995

2804.07 0000:RTF:ford0810.T12



TABLE 11D-3
S0iL SAMPLING PARAMETERS AND METHODS
Comainers | o
Preservative’ | . Holding Time

Viny! chloride 8260 0.010 mg/kg G, TR 14 days
Bromodichloromethane 82860 0.005 ma/'kg G TR 14 days
Bromoform 8280 0.005 mg/kg G, TR 14 days
-Bromomethane -+ 8260 --0.010-mglkg - -G, T;R 14 days'
Carbon tetrachloride 8260 0.005 mg/kg G TR 14 days
Chlorobenzense 8280 0.005 mo/kg G TR 14 days
Chiorosthane 8260 0.010 mg/kg G TR 14 days
2-Chloroethylvinyl sther 8260 0.005 mg/kg G TR 14 days
Chloroform 8260 0.005 mg/kg G TR 14 days
Chloromethane 8260 0.010 mg/kg G TR 14 days
Dibromochloromethane 8260 0.005 ma/kg G, TR 14 days
1,2-Dichlorobenzens 8260 0.C05 mg/kg G TR 14 days
1,3-Dichiorobenzens 8260 0.005 mg/kg G, TR 14 days
1,4-Dichiorobenzene 8260 0.005 mg/kg G TR 14 days
Dichlorodifiuoromathane 8260 0.010 mg/kg G TR 14 days
1,1-Dichloroethane 8260 0.005 mg/kg G TR 14 days
1,2-Dichioroethane 8260 0.005 mg/kg G TR 14 days
1,1-Dichloroethene 8260 0.005 mg/kg G TR 14 days
trans-1,2-Dichlorosthens 8260 0.005 mg/kg G TR 14 dayse
1,2-Dichloropropane 8260 0.005 mg/kg G, TR 14 days
cis-1 ,S-Dichloroprobene 8260 0.C05 mg/kg G TR 14 days
trans-1,3-Dichleropropene 8260 0.005 mg/kg G TH 14 days
Methylene chloride 8260 0.010 ma/kg G, TR 14 days
1,1,2,2-Tetrachioroethene 8260 0.005 mg/kg G TR 14 days
Tetrachlorosthene 8260 0.005 mg/kg G, T; R 14 days
1,1,1-Trichlorcethane 8260 0.005 mg/kg G TR 14 days
1,1,2-Trichloroethane 8260 0.005 mg/kg G TR 14 days
Trichlorofluoromethens 8260 0.010 mgrkg G TR 14 days
Acenaphthens 8270 0.200 mg/ka G R F

Acenaphthylene 8270 0.200 ma/kg G, R F

June 1995
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TABLE 11D-3

SOIL SAMPLING PARAMETERS AND METHODS

Anthracene 8270 0.250 mg/kg G, R F
Benzo(A)anthracens 8270 0.200 mg/kg G, R F
Benzo{A)pyrene 8270 0.200 mg/kg G, R F
Benzo(B)flucranthene -8270 —0.200.mg/kg -G-R F
Benzo(G,H,fluoranthens 8270 0.330 mg/kg G R F
Benzo(K)fluoranthene 8270 0.250 mg/kg
Chrysene 8270 0.200 mg/kg G R F
Dibenzo(A, H)anthracens 8270 0.330 mg/kg G, R F
Fluoranthene 8270 0.300 mg/kg G R F
Fluorene 8270 0.200 mg/kg . G R F
Indeno{t,2,3-CD)pyrene 8270 0.330 mg/kg G R F
Naphthalene 8270 0.200 mg/kg G, R F
Phenanthrene 8270 0.200 mg/kg G R F
Pyrene 8270 0.200 mg/kg G R F
NOTES:
1 Test Methods for Evaluating Solid Waste,* SW-846, Third Edition.
2 USEPA Methods 800/4-79/200.
* Requires performance of ASTM Leach (D3287-85) prior to wet chemistry analysis.
P Plastic.
G Glass.
R Refrigeration,
N Nitric acid to pH <2.
T Teflon®lined cap.
E 7 days to extraction and 40 days from extraction.
S Sulfuric acid to pH <2.
AG Amber glass.
c Hydrochloric acid to pH <2.

June 1985
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ATTACHMENT 11E

Leachate Sampling and RMonhtoring Plan

Representative leachate samples from Celis | and !l will be collected on a quarterly basis.
Leachate sample analytical parameter lists and sample collection procedures are discussed
below. A detailed laboratory QA/QC program is provided in Attachment 11A.

11E.1 Leachate Monltoring Plan

An individual leachate sample will be collected from the Cell | leachate sump on a quarterly
basis and will be sampled for the list of parameters presentad in Table 11E-1. This parameter
list is based on the historical sampling program used at Cell I.

An individual leachate sample will be collected from the Cell Il leachate sump on a quarterly
basis and will be sampled for the list of parameters presented in Tabie 11E-2. This parameter
list is based on the anticipated waste stream for Cell Il This list will be reviewed and revised
annually. The review will consist of comparing waste codes for all material placed in Csll Ii
over the previous four quarters with the list (Table 11E-2). Any of the RCRA IX parameters
which appear on the waste codes and are not on the Cell Il parameter list will be added to
Table 11E-2. A letter report detaifing the result; _r.)f the review and recommendations for
subsequent revisions to the operational monitoring parameter lists for soil, sediment, surface
water, and the leak detection system will be submitted to the WMD for approval. This report
will be submitted to the WMD within 90 days of the end of each year of operation of Cell Il.
The parameter lists for Cell | leachate and for the lysimeters will not undergo annual review
because waste accepted into Cell Il of the facility will not affect these sampling poinis.
Leachate preservation methods, detection limits, holding times, and analytical methods are
listed in Table 11E-3.

11E.2 Leachate Sample Collection
The procedures for leachate sample coliection will be as follows:

1. Sample coliection bottles will be provided pre-preserved from the analytical
laboratory. Prepare bottles by labeling according to EPA Chain-of-Custody.
(COC) requirements using a sample tag as shown on Figure 11E-1, or
equivalent. The tag will be filled out in ink and in legible handwriting. To
maintain consistency with the historical record of background samples, sample
identification codes L1 and L2, corresponding with leachate from Cell { and
Cell il, respectively, will be used.

June 1995 7 A11-E-1 2804.07 DOOD:ATF ford0B10.A12




June 1895

Spread a new piece of plastic sheeting on the ground naxt to each sump in
order to prevent sampling equipment from contacting the ground. A new pair
of disposable PVC or latex gioves will be used by the sampier at each
sampling location in order to prevent contamination of the samples.

Collect samples using disposable bailers, pre-cleaned teflon bailers, or
dedicated teflon bailers:

a) if disposable bailers are used, a new disposabie bailer will be used at
each sampling point, and a new piece of nylon rope will be used to
lower the bailer into the sump.

~b} - - i prescleaned bailers are used, sach bailer will'be used «t one

sampling location per round. These bailers will be precleaned
according to the following procedures:

Brush with soapy {phosphate free soap) water and soak for a
minimum of 4 hours

Rinse with potable water for 3 minutes
Rinse with 10 percent nitric acid solution
Rinse with deionized water

Oven dry

Seal in polypropylene plastic to prevent contamination prior to
use

c) If dedicated bailers are used, each leachate sampling point will have a
bailer dedicated for use only at that sampling point. The bailer will be
labeled and stored in the leachate sump while not in use by
suspending the bailer from the sump cover or sidewall, so that the
bailer hangs in the sump, above the leachate. Nylon rope will be used
to lower the dedicated bailer in order to collect a sample. The
dedicated bailer will be rinsed with leachate prior to sample collection.

Sampile vials for volatile organics should be filled first. The sample should be
coliected in a manner which minimizes sample disturbance (i.e., i using a
bailer, slowly lower the bailer into the leachate. The leachate stream should
be allowed to strike the inner wall of the vial to minimize formation of air
bubbles. Fill the sample vial or bottle with a minimum of splashing. Fill each
vial until the water forms a positive meniscus at the brim. Allow the vial to
overflow slightly, then repiace the cap by gently setting it on the water
meniscus. Tighten firmly, but do not over-tighten.

invert the vial and tap lightly to check for air bubbles.

Place samples on ice immediately.

A11-E-2 2804,07 DO0O0:FTF-ford0010.432



7. Fiil appropriate botties for other sample parameters. Note that leachate
samples are not field filtered for any analytical parameters. Place samples in
coolers with ice immediately foliowing sampie collection. All samples will be
stored in ice coolers from time of collection through delivery to the analytical
laboratory.

8. Fill a disposable plastic sample cup with 200 to 300 mL of ieachate and collect
temperature, pH and specific conductance measurements. These
measurements will be coliected with a Cormning Model MSO pH and conductivity
meter according to the manufacturer's specifications. The pH and conductivity
probes will be cleaned between sampling locations by double rinsing with
distilled water. The Model MS0 meter will be calibrated using the two-point

“~~method-once prior to use for every4 hours of use’ in the field, according to the
attached manufacturer's specifications for calibration. Manufacturer's
specifications for instrument use and calibration are included at the end of this
Attachment.

8. Field measurements will be recorded on field data sheets, which will identify
the sampling location, time, date, and sampler, along with the measurements
collected and a description of the number ant type of sample bottles filled.
Copies of the field data sheets will be retained at the facility.

10. The Chain-of-Custody (COC) Form describing the sample will be drawn up by
the sampler. This form will accompany all samples, and be signed and dated
by the sampler at the time the samples are released. The individual accepting
the samples will also sign and date the same COC form acknowledging
receipt of the samples. Copies of the COC will be retained at the facility.

11E.3 Leachate Monltoring Data Set

After each leachate monitoring sample analysis is provided by the laboratory, the results will

be inspected for completeness and tabulated with the existing leachate data set.
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TABLE 11E-1

CELL | | FACHATE MONITORING PARAMETERS

Arsenic
Barium
Cadmium
Chromium

Copper
lron

Lead
Mercury

Nickal
Selenium
Silver '
Zinc

Bicarbonate alkalinity
Carbonate alkalinity
BOD

CcoD

Calcium
Chioride
Cyanide
Magnesium
pH*

Sodium

Specific conductance*
Sulfate

TOC

Total recoverable phenolics

2-Chlorophenol
4-Chloro-3-methylphenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Nitrophenol
4-Nitrophenol

Pentachlorophenol
Phenol

2,4 5-Trichlorophenol
2,4,6-Trichlorophenol

Indeno(1,2,3-CD)pyrene

Acenaphthene Benzo{G,H,l)perylene i

Acenaphthylene Benzo{K)}fluoranthene Naphthalene

Anthracene Chrysene Phenanthrene

Benzo{A)anthracene Dibenzo(A,H)anthracene Pyrene

Benzo(A)pyrene Fluoranthene

Benzo{B){luoroanthene Fluorene

NOTES:

* Specific conductance and pH are measured in the field.

1. Leachate samples are analyzed for total metals and are therefore not field-filtered.
June 1995
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TABLE 11E-2

CELL ! LEACHATE MONITORING PARAMETERS

Antimony Cobalt Silver
Arsenic Copper Thallium
Barium Lead Tin
Beryllium Mercury Vanadium
Cadmium Nickel Zinc

Chromium Selenium

Bicarbonate alkalinity Cyanide Sodium

Carbonate alkalinity fron _ Specific conductance®
Calcium Magnesium Sultate
Chiloride pH* Total recoverable phenolics

Acenaphthene Benzo(G,H,))perylene Indenc(1,2,3-CD)pyrene

Acenaphthylene Benzo(K)fluoranthene Naphthalene
Anthracene Chiysene Phenanthrene
Benzo{A)anthracene Dibenzo(A,H)anthracene Pyrene
Benzo{A)pyrene Fluoranthene

Benzo(B)flucroanthena Fiuorens

Benzene 1,2-Dichiorobenzens Ethylbenzene

Bromodichloromsathane 1,3-Dichiorobenzens Methylene chloride
Bromoform 1,4-Dichicrobenzene 1,1,2,2-Tetrachioroethane
Bromomethane Dichlorodifluoromethans Tetrachlorosthene
Carbon tetrachloride 1,1-Dichioroethane Toluene

Chlorobenzene 1,2-Dichioroethane 1,1,1-Trichloroethane
Chloroethane 1,1-Dichloroethene o 1,1,2-Trichloroethane
2-Chloroethylvinyl ether trans-1,2-Dichloroethene Trichloroethene
Chloroform 1,2-Dichloropropane Trichlorofluoromethane
Chloromethane cis-1,3-Dichloropropene Vinyl chloride
Dibromochioromethane trans-1,3-Dichloropropene
NOTES:

* Specific conductance and pH are measured in the field,

1. Leachate samples are analyzed for total metals and are therefore not field-filtered.

2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and industrial Wastewater.

3. This list will be reviewed annually and revised if appropriate as discussed in

Subsection 11.5.
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TABLE 11E-3
LEACHATE SAMPLING PARAMETERS AND METHODS
oldiﬁ'g Time
Antimony (total) 86020 & months
Arsanic {total) 8020, 7081 1 ugh G, N 6 months
Barium (total) 6020 5 ng/t G, N § months
Beryllium {total) -~ 8020 “-ugfl ~Gr N 6 months
Cadmium ftotal) 8020 20 pg/t G, N 8 months
Chromium (total) 6020 20 ng/L G, N 6 months
Cobalt (total) 8010 15 pg/l G N 8 menths
Copper (total) 6010 20 g/l G, N 6 months
Lead {total) 8020 B0 pg/l G, N & months
Mercury (total) 7470 0.2 ug/L G, N 38 days
Nickel {total) 6020 50 pg/L G, N & months
Selenium (total) 8020, 7741 1 pg/L G, N 6 months
Silver (total) 6020 0.5 pg/l G N 6 months
Thallium {total) 6020 2.0 ug/l G, N €& months
Tin (total) 200.7° 500 ug/l G N 6 months
Vanadium (total) 6010 10 g/l G, N & months
Zinc (total) 6020 50 ug/L G, N 6 months
Iron {total} &010 0.02 mg/L G, N 6 months
Bicarbonate alkalinity 310.1 5 mg/l " PR 14 days
Carbonate alkalinity 310.1 10 mg/L PR 14 days
Calcium 8010 1 mg/L G, N 6 months
Cyanide 335.2 5 ugfl P H 14 days
Magnesiurm 6010 1 mg/L G, N € months
Sodium 6010 1 mg/L G N 6 months
Chiloride 35.2 1 mg/L PR 28 days
Suifate 375.4 2mg/L PR 28 days
Total recovarable phenolics 9065 0.01 mg/L AG, T, 8 28 days
Benzene 8260 1.0 mg/L C,GTR 14 days
Ethylbenzsne 8260 1.0 mg/t CGTR 14 days
Toluene 8280 1.0 mg/L CGTH 14 days
June 1995
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TABLE 11E-3
LEACHATE SAMPLING PARAMETERS AND METHODS
Vinyl chioride 8260 5.0 mg/L C,GTH 14 days
Bromodichioromethane 8260 1.0 mg/L C,GTHR 14 days
Bromoform 8260 1.0 mg/l. C,GTR 14 days
Bromomethane ~8260 - 80-mgfL £, G, TR 14 days
Carbon tetrachicride 8260 1.0 mg/L C.G TR 14 days
Chlorobenzena 8280 1.0 mg/L C,G TR 14 days
Chioroethane 8260 5.0 mg/L C.GgTAH 14 days
2-Chlorosthyivinyl ether 8260 5.0 mg/L CGTH 14 days
Chioroform 8280 1.0 mg/L C,.GTH 14 days
Chloromethane 8260 5.0 mg/L C.GTH 14 days
Dibromochloromethane 8280 1.0 mg/L C,GTR 14 days
1,2-Bichiorobenzene 8260 1.0 mg/L C, G,l T.R 14 days
1,3-Dichiorobenzene 8260 1.0 mg/L C.GTR 14 days
1,4-Dichiorobenzene 8260 1.0 mg/l. C.G TR 14 days
Dichleredifluoromsthane 8260 5.0 mg/L C.GTAH 14 days
1,1-Dichlorosthane 8260 1.0 mg/l C,GTRH 14 days
1,2-Dichloroethane 8260 1.0 mg/L C.GTR 14 days
1,1-Dichloroethene 8260 1.0 mg/L C,GTR 14 days
trans-1,2-Dichloroathene 8260 1.0 mg/L C,GTR 14 days
1,2-Dichloropropane 8260 1.0 mg/L CGTR 14 days
cis-1,3-Dichloropropene 8260 1.0 mg/L C,G TR 14 days
trans-1,3-Dichloropropene 8260 1.0 mg/L C,GTR 14 days
Methylene chloride 8260 5.0 mg/L C.GTR 14 days
1,1,2,2-Tetrachlorosthene 8260 1.0 mg/t. CGTR 14 days
Tetrachloroethene 8260 1.0 mg/L CGTH 14 days
1,1,1-Trichlorosthane 8260 1.0 mg/L C.GTRH 14 days
1,1,2-Trichloroethane 8260 1.0 mg/L C,GTH 14 days
Trichloroethene 8260 1.0 mg/L C,GTH 14 days

June 1995
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TABLE 11E-3
LEACHATE SAMPLING PARAMETERS AND METHODS
Holding Ti
2,4,5-Trichlorophenol 8270 E
2,6,4-Trichlorophenol 8270 E
2,4-Dichiorophanol 8270 10 ag/l AG, R g
.2,4-Dimethylphenol -8270 . ADpgll -AG,.R . E
2,4-Dinitrophenol 8270 50 pg/l AG, R £
2-Chloropheno! 8270 10 ug/L AG R E
2-Nitrophenol 8270 10 gg/L AG, R E
4-Nitrophenol 8270 80 pg/L AG, R E
2-Methyl-4,8-dinitrophencl 8270 &0 pg/L AG, R - E
Pentachloropheno! 8270 50 gg/L AG, R E
4-Chloro-3-methypheneoi 8270 10 g/l AG, R E
Phenol 8270 10 g/l AG, R E
Acenaphthene 8310 1.0 g/l AG, R E
Acenaphthylene 8310 1.0 pg/L AG, R E
Anthracene 8310 1.0 pg/l. AG, R E
Benzo(A)anthracene 8310 1.0 pg/L AG, R E
Benzo(A)pyrene 8310 2.0 ug/l AG, R E
Benzo(B)fluoranthene _ 8310 2.0 pgil AG, R E
Benzo(G,H,)fluoranthene 8310 5.0 pg/L AG, A E
Benzo{K}flucranthene 8310 2.0 g/l AG, R E
Chrysene | 8310 1.0 gg/L AG, R E
Dibenzo(A,H)anthracene 8310 5.0 g/l AG, R E
Fluoranthene 8310 . 1.0ug/L AG, R E
Fluorene 8310 1.0 pg/l AG, R E
June 1995
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TABLE 11E-2

LEACHATE SAMPLING PARAMETERS AND METHODS

Indeno{1,2,3-CD)pyrene 8310 5.0 pg/l
Naphthalene 8310 1.0 g/l
Phenanthrene 8310 1.0 gg/L
Pyrena .-8310 ~1.0.ag/ll
NOTES:

1 Test Methods for Evaluating Solid Waste,” SW-B46, Third Edition.
2 USEPA Methods 600/4-79/200.

P Plastic.

G Giass.

R Refrigeration,

N Nitrie acid to pH <2,

T Tefion®-lined cap.

E 7 days to extraction and 40 days from axiraction,

s _Sulfuric acid to pH <2. N
AG Amber glass.

c Hydrochlonic acid to pH <2.

H NaOH to pH >12.

Some detection limits may not be met for leachate analysis due to matrix interference. In this case, Method 8270 may be
used in place of Method 8310. A narrative willi be provided by the laboratory to explain any raised detection jevels.

June 1995
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EQUIPMENT OPERATION AND CALIBRATION MANUALS



S . S

~ The M80 is a portable, microprocessor based, pH,
“ I* conductivity and dissolved gxygen meter,

: display indicators
temperature measurement
e aute endpoint selected

r—— M - slored measurement
MR - recalled measurement
Cat - calibration in progress

parameter measurement

r parameter units

TS mgll O

© ] 886

pH ¥ m¥

MRCal 5 @ -

1888«

stores result into memory X
. recalls stored result T
:“"'," ’ .. slart calibration
“— “on/change to second
parameterioff

stanl and stop measurement
hold for 4 seconds to change ——
from auto to manual endpoint

M90 Operating Instructions

{ Locate the pins of the sensor in the meter and push |

1 .

Installing the Battery ... |- Press cal - cal 1 is displayed. After endpointing
Remove rubber battery door on the rear of the meter. - the display automatically updates to the calibrated
Fit battery - alkaline type 9Y PP3/1604 or equivalent. ! valse shown, or the lemperature compensated
Make sure polarity is correct when fiting. The meter _value. .
must be catbraled after replacing the batlery. if read is pressed after Cal 1 update, the meter
. assumes one point cafibration only is required,

Samples can now be measured.

2 point

Piace the sensor in the second calibration medium:
pH pH4or 10 bufler 4.00 dr 10.01 pH (at 25°C)
Cond Cond std. Aor B 1413 pS or 12.88 mS

1D . 44 glL
Making a Measurement . . . | oy ponsg A 706l orbdg

pH - remove the sensor wetling cap and slide the | above Iresh water 100 %0
! 2

vent sleave to expose the fill hole. . . .
pa © Press cal - cat 2 is displayed. After endpointing

D.0. - remave the sensor wetting cap. Move the 1" e gispiay automafically updates to the calibrated
sensor in a gentle circular motion when measuring. T

s, value shown or the lemperature compensated
Cond - immerse probe td hallway peint in solution. ' value.

l,
Press mode, read, calor Mioturnmeteron 1, Dissolved oxygen only .
and start measurement. Place-sensor inlo solution, ' * In practice, cal 2 Is required more frequently than
Automatic endpoint delection Ireezes the disptay *| cal 1, this is achieved by pressing cafl twice to
when plateau is reached; to manuafly endpaint press : advance directly to caf 2,
read, Press read again to start new measurement, || InmgiL 0, mode, corraction may be made for

1

|

Installing a Sensor. ..

firmly into the meter. The sensor is removed by !
squeezing down the catch at the rear and pulling the
sensor away Irom the meter.

Continuous measurement may be sefected by i §ali[1ity and barometric pressure. Rress ca_t -100
pressing and holding read for 4 seconds, (in this | ; IS displayed. Use 4 and ¥ to adjusl the display

mode battery consumption is higher and the meter according to these lables:
will not automatically switch off when not In use.} : Cond {mS) Sﬂgﬂgv fol) Sf:mu
Return to auto endpeint by pressing and holding { ] 25 g;
read for 4 seconds. SEE 3 b
. Alter use, close the fill hole (pH) and replace the | & o 41
: + wetting cap (pH and DO). R 150 85
‘ a 175§ 82
I N 200 8
H Cahbrmmg e § I} Barometric Satling Barometric Satting
. For greater accuracy, calibrate the meter reqularly, 3 ' Preasure (mm) Pransure (mm}
; A 600 79 720 95
i 1 point A 82 T4t 97
Place the sensor in the calibrating medium: EOBD o 766 100
1
pH  pH7 buffer 700 pH (at25°C) | oo % e o
Cond  Hold in free air 0.00 1S ) 0 52 820 108
TDS  Hold in free air 0.00 mglL &g il salinity =5 g1 setting = 95
DO Zero oxygen soluion 0. %0, .. Hpressure = 740 mm setling = 97
(Mgt O, is calibrated in %0, mode). ;,1 “Jor both parameters, setling will be 95 x 97% = 92.
11




ki e L Dt LRI L S Kk i

. capis removed {if applicable)

£2 - cal 1 out of range } check carrect calibration "

E3 - cal 2 out of range ) medium is used. ’
"+ Condition/renew sensor™.-f

E4 — sensot disconnected ot

10. Dissolved oxygen — the sensor can be removed
for several hours as a rechargeable batteryin &
the sensor will maintain polarization. For longer - coming| ——
pariods the sensor shauld remain connected 10 | Science m: Division
the meles o malntain polarization and recharge OgrAﬂw. New York 14831

the sensor batiery. | Tel:v07.737-1887

,
B

[

W g

. R K pokh
Using thejemory ... & ’g ‘j low battery voltage i Reordering Information... .
i 1 - ltom L
S [neasufemen!s can be stored in the memary. 1{ & Jow electrade stope: condition/renew & Mistor orly 413617
Entering a reading inlo memery ' b sensor (pH only) ' %% sunns;r :;32;3
Press M when measurement has endpointed. : CUI_:‘:W;W J— ey
M 1{orM 2-M 5if readings have already been :, A Defaut catibration values in memory. Sensor bHasd carmying case 473622
stored) is displayed indicating that the reading has ‘1 not calibrated {2 point), of battery replaced ‘ :;138 usse:on:dummngn;; slaan::rd JA&' sggomLL :;gggg
- . P . : i i A i § mi
been saved. Flashing M indicates memory is full |1 since last calibration 1 Zor oxypen S0 L ®) ATE25
. Recalling memory’ il manua! endpoint selected (continuous \DOrnnmbrane repiacement kit 473626
) . I H 7 butter sachel {pack of 30 473650
Press R~ the ast saved measurement s _ i o measurement) B et sacha i i pibye
displayed. Press R again to recall the previously ) !{ PH 10 buttes sachal (pack of 30} . 473652
saved measurement. MR 110 MR 5indicates - @ aulo endpaint selected £ pHmultipack, pH 4,7, 19, tpack ol 30 assorled) 473676
hich d Lis belng displayed i | pH slactrode fill sclution, 3x5mL 473654
which saved measurement is belng displayed. - {4 .oy 554 not responding - replace battery and DO slectrolte, 35 ml 4T4s
Clearing last memory ; s g-rep | Byfier solution pH 4.08, 2 x 500 mL. {red} 476540
recalibrate.  Butfer solusion pH 7.00, 2 x 500 mi {yetlow) 478570
In memory recalt mode (MR) press Mo clear the " Buliar solutien pH 10.01, 2 x 568 mL (blue) 478510
measurement being displayed. Only the last Operating Hints ... , Raplaceabla coramic unctions {pH), pack of 3 477269
entered measurement can be cleared, ie. if 4 1. Use distiled water when transferring from one {
measurements are saved, the M 2 cannat be * solution to another. i Meter Specification .
¢leared without first clearing M 4 and M 3. 5 R I - o
. Response lime is a function of the sensor and Tomparatura compensation: ‘
Clearlng all memory ! the solution. If the solutions are at different tem- | A g:;g?;c
Press Runtil M Cis displayed, then press M. All "} peratures {or ionic strength - pH only) allow ' 0:)"9:: . 0 -40°C
memory will be cleared. ’ : | mare time for the sensor o respond. 1 fange fegalution
; ‘ 1| 3. Avoid handling the sensor ip. ' "\ Tamp  -05“C-100°C 0.1°C
Changing Mode ... . A 4, Make sure nog|arge air bubb‘;es are trapped \DF\IJ g_ “1%30 v ?mva
. - ! ‘ m -t m m
Press rr"lude to enter fne secpgd function of the : under the sensor when making measurements. | Cond 00019998 001 pS
sensor, i.e. pH to mV, conductivity to TDS, %0, 10| - : 2000 pS - 1999 pS 0145
mgLO, 5. Do notuse calibralion standards afler the ‘i 200 - 993 pS 145
: , A expiration date. w 200-19.99 mS 001 m$
p !
Press mode again to tum Ihe meter off. I X R . T08 0.00- 10,00 mgi 001 mglL
Coad 6. Wetting caps shouid contain: . 10.0 - 100.0 mgL 0.1 mgil
Display Codes/Problem Solving . .. Ji  pH-pH 7 bufer; 00 cistled water T amer o}
Using the Test Plug " 7. For grealest accusacy calibrants andsamples  {po  0-20%0, %
The test plug is provided to test the meter. 1, should be at the same temperature.. ~ o-zomt o oamt
Replace the sensor with the test plug and press ;1 8. pH-keepthe gleciroda filied with the | o swich o ot parated for {0 minutes aftor endpaint
read. The display shoud read: }:i appropriate fill solution 1o prevent reading drift, gli; Meriory: up o § measurements can ba slored.
T00pH %05, 25°C+2 Y 9. Conductivity - the sensor shiald and probe ,‘l 12,_
JE1 - measurement out of range: check that sensor & shoutd be Kep! clean. Make sure no air bubbles
tip is immersed in solution and the welting o arein the cell chamber during measurement. W

473655 Rev. A, ¥83
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- “ensor Information
for direct 1, id leaded pH, DC and Conductivity Sensors

» pH Sensor

F o F———- fill hole

van! slegyg ————— -

repiaceable ceramic junchion ————-~—

4

¢ 0 ————— welting cap
For oplimum perfermance:

1. Before use remove welling cap from tip of sensor, and slide the vent
sieeve o expose the filt hole,

2. Make sure that the fill solution is not more than 25 mm {1 inch) below
the fit hole. Add KCI solution if necessary.

3. "Gently tap the senscr to remave any air bubbles at the ceramic junction.

4. Condition the new sensor by soaking in pH 7 buffer for 2 hours.
Prolonged soaking is not recommended,

5. Catibrale and measure samples as described in the M90 instructions.
Allow sufficient time for the sensor to stabifize when measuring samples
of different temperalures, or of low ionic strength. Manual endpointing is
advised with these samples.

" 6. Afler use, check the leve! of fill solution, reposition the vent s'eeve (o

cover the fill hole, and replace the wetting cap containing pH 7 butfer (if

the sensor will not be used again for mare than 2 days, we recommend
using saturated KClin the wetling cap). [

Precautions and Limitations:

1. Do no!wipe the sensor tip - blot dry with a lint-free tissue.

2. Do notuse KCl saturated with AgCl as this may damage the reference
element.

3. Do notleave the sensor in organic solvents, strong basic solutions,
concenirated fluoride solutions, or hydrofluoric acid for extended
periods. Measyrements made in these solilians should be taken quickly
and the sensor rinsed immediately with distifed wates, After rinsing,
soak in pH 7 buffer far 2 hours,

4. Do not measure solutions that exceed a temperature range of
¢ - 100°C,

Maintenance and Troubleshooting:

Prolonged use and ageing may reduce performance i.e. slow response, low
slope vatues, continuous drift or erratic readings. These may be caused by:
Air in junction - remove air bubbles by gentle tapping.

Excess KCl crystals — KCI crystals may build up and setfle on the sensor
tip, or the KCI may become discolored. Remaove the old fill solution and use
warm distilled waler to dissolve the crystals. Remove water and refill using
fresh KCl solution.

Blocked junction - KCI crystals can block the junction, To test for this, blot
the tip dry and air cry for one hour, If no KC1 crystals appear at the tip of the
sensor the junction is blocked. Remove the ceramic junction using tweezers,
and insert new junction (Cat. 477269). Tap gently to semove any air bubbles,
Contaminated pH bulb - i e. protein/oil contaménation.

Protein - soak the sensar in 10% pepsin solution adjusted to pH 2 with HCI

191 SU TIIEES. Fise witl D<iiled wdler and Sodk 10 prd « butler 1or £ howrs,

Oit - wash sensor tip wig valer-acetone solution. Do not soak the
sensor in acetone solutids may cause the seals to deteriorate, Rinse

with distiffed water and soc. i 7 buffer for 2 hours.

» Dissolved Oxygen Sensor

replaceable membrane cap —--— ———

/
0.. wemme—e— wetling cap
Instatlation;

DO membrane caps are fragile. Handle with care to prevent damage.

The sensor is shipped dry and must be filled belere use, Unscrew the
membrane cap frem the sensor. If the sitver/gold tip is tamished clean
carefully using electrode cleaning compound or silver polish, paying
particular attention to the gold cathode. Rinse tip with DO electrolyte, and- filt
membrane cap, avoiding air bubbles. Hold the sensor vertically and gently
screw the membrane cap onto the sensor, allowing surplus efectrolyte to run
out. Fit sensor lo the meter and allow 1 hour minimum for polarization,
Calibrate as described in M0 instructions.

For optimum performance:

1. Belore use remove wetting cap from tip of sensor.

2. Forimmediate use the sensor shoukd be kept connected 1o the meler.
The sensor may be removed for up 1o 3 hours as a rechargeable batlery
in the sensor will maintain polarization. For exlended storage remove
the membrane cap and rinse with waler, and clean the sensor fip. Store
dry with the membrane cap loosely fitled. Do not fit wetting cap.

3. When making measurements the sample should be stired at a constant
spaed i.e. approximately 20 emisecond (8 inches/second).

4. Allow sufficient time for the sensor ta stabifize when measuring samples
of different temperatures - in seme cases this can be several minutes.”
Marual endpointing is advised with these samples. Make sure the
gensor is immersed to a depth of at least 40 mm {1.5 inches} to cover”
the temperalure sensing efement.

5. After use replace watting cap containing distifled water to prevent
electrolyte from drying out.

6. Regular maintenance is important 1o ensure optimum performance.
Replacement of membrane caps depends on usage - we recommend
eplacement every 2 to 4 weeks.

Maintenance and Troubleshooting:

If the sensor will not calibrate, or becomes sluggish or erratic:

1. The sifver/gold sensor tip may become tarnished with fime, For optimum
performance clean tip and refill cap every 2 weeks as described in
Installation.

2. The zere oxygen solution will absorb oxygen if leht exposed to air and
this will cause inaccurate calibration. Use fresh zero oxygen solution,

3. Make sure there are no air bubbles inside the membrane cap when
filling with DO electrolyte. Check by looking up through the membrane
from the bottom of the sensor. .

4. Check the membrane for damage and replace with new cap
{Cal. 473626) as necessary.

+ Conductivity Sensc

clear plastic shietg ——-~-- - -
- DYy remove for cleaning

For oplimum performance:

1. Make sure the clear plastic shied is in place when measurin

2. When measuring make sure the solulicn is above the celt ch
and befow the vent hole.

3. To prevent carryover from high to low conductivity solutions
distlled water between measurements.

4, Make sure the cell chamber is bubble free when measuring.
bubbles, immerse prabe in the solution at an angle and then
vertical position.

5. Allow sufficient time for the sensor 1o stabilize when measurni
different temperatures. Manual endpointing is advised with tt

6. The sensor is not recommended lor low ionic strength solutic

7. Clean the probe and shield with distilled water alter use.

General Troubleshooting for all Sensors

1. Toverity meter is working check using the fest plug.

2. 1the sensor connector becomes damaged or wel the display
£4 when a sensor is connected.

3. ithe temperature sensing element becomes damagad the 1

display may read E1 when a sensor is connecled,

Ordering Information:

flem

pH sensor

pH electrode fill solution, 3 x 5 mL

pH 7 bulter sachet {pack of 30}

pH 4 bulter sachet (pack of 30)

pH 10 butfer sachet {pack of 30)

pH multipack, pH 4, 7 and 10 (pack of 30 assorted sachets)
Buffer solution pH 4.00, 2 x 500 mL {red)

Buffer solution pH 7.00, 2 x 500 mL (yellow)

Budter solution pH 10.01, 2 x 500 mL (blue)

Buffer rainbow pack, pH 4.00, 7,00 and 10.01 (2 x 500 mL ol eact
Rep!aceable ceramic junctions (pH}, pack of 3

DO sensor

DO electrolyle, 3 x 5 mL

Zero oxygen solution, 500 mL

00 membrane reptacement kit, pack of 2
p0, electrede cleaning compound

Conductivity/TDS sensor
1413 uS conductivity standard, 500 mL
12.88 mS conductivity standard, 500 mL

Rinse solution sachet {pack of 30)

Carning Incorparaled

Scignce Products Division

Cotning, New York 14831

USA

Tel: 1-607-737-1667

Technical Information Center: 1-(800)-222- 7740




ATTACHMENT 11F

SURFACE WATER MONITORING PLAN AND PROCEDURES



ATTACHMENT 11F

Surface Water Monltoring Plan and Procedures

A surface water sample will be collected on a guarterly basis after the initiation of filling in Cell
ll. The surface water analytical parameter list and sample collection procedures are discussad
below. Proposed additional background surface water sampling, to be carried out e\.ren_;j other
month for a period of 1 ysar, is also discussed below. Statistical procedures for evaluating
data are presented in Subsection 11F.3. A detailed laboratory QA/QC program is provided in
Attachment 11A. ) ' .

11F.1 Surface Water Sampling Parameters and Schedule
Additional Backaround Surface Water Sampling

The parameters for the proposed additional background sampling include all of the leachate
monitoring parameters for which surface water background values have not already been
“established. Table 11F-1 identifies which of these parameters background soll sampling is
completed for, and which parameters are proposed for additional background sampling. The
additional background sampling will be carried out every other month for a period of 1 year, or
after a rainfall event greater than one-half inch untit sufficient data is collected, and will consist
of collecting an individual sample from Allen Drain? ét the point indicated on Figures 11F-1 and
11F-2. if sulficient volume of water is unavailabie in the drain, then the sample will be
collectad from the alternative sampling point, which is located immediately adjacent to the
outfall in the sedimentation basin (see Figure 11F-2). In order to maintéin consistency with
previously collected surface water sampling data, the sample identification code Allen Drain -
#-BG will be used to identify additional background surface water samples. Sample volumes,
preservation methods, detection limits, holding times, and analytical methods are presented in

Table 11F-3. Field and sample handling procedures are discussed bslow.

Operational Surface Water Sampling Plan

Operational surface water sampling will consist of collecting an individual sample on a
quarterly basis from Allen drain, at the point indicated on Figures 11F-1 and 11F-2. If sufficient
volume of water is unavailable in the drain, then the sample will be collected from the
alternative sampling point, which is located immediately adjacent to the outfall in the
sedimentation basin (see Figure 11F-2). In order to maintain consistency with previously
collected surface water sampling data, the sample identification code Allen Drain -#-OP will be

June 1995 A11-F-1 2804.07 0000:RTF fordoa10.A12



used to identify the operational surface water sample. The paramater list for operational

surface water sampling is presentad in Table 11F-2. Sample preservation msthods, detection
limits, hoiding times, and analytical mathods are presemad in Table 11F-3. The operational
monitoring parameter list (Table 11F-2) will be reviewed annually and revised if appropriate, as
described in Subsection 11.3.2 of this application and in Attachment 11E, the Leachate
Sampling and Monitoring Plan.

11F.2 Sample Collection Procedures
-~The-procedures-for- surface-water-sampie coliection will be-asfollows:

1.

June 1995

Sample collection bottles will be provided pre-preserved from the analytical
laboratory. Prepare bottles by labeling according to EPA Chain-of-Custody
(COC) requirements using a sampie tag as shown on Figure 11F-3, or
equivalent. The tag will be filled out in ink and in legible handwriting. To
maintain consistency with the historical record of background samples, sample
identification code Allen Drain -#-OP or Allen Drain -#-BG, comrresponding to
an operating plan or background sample, respectively, will be used.

Spread a new piece of plastic sheeting on the ground next to the surface
water sampling location in order to prevent sampling equipment from
contacting the ground. A new pair of disposable PVC or iatex gloves will be
used by the sampler at each sampling location in order to prevent
contamination of the samples,

Collect samples using a stainless steel dipper, disposable bailer, pre-cleaned
Teflon bailer, a dedicated bailer, or laboratory prepared jars.

a) If a disposable bailer is used, a new disposable bailer will be used for
each sampling event, and a new piece of nylon rope will be used to
lower the bailer into the surface water body.

b) If a pre-cleaned bailer is used, the bailer will be precleaned prior to the
sampling event according to the following procedures:

Brush with soapy (phosphate free soap) water and soak for a
minimum of 4 hours

Rinse with potable water for 3 minutes

Rinse with 10 percent nitric acid solution

Rinse with deionized water

Oven dry

Seal in polypropylene plastic to prevent contamination prior to
use

) if a dedicated bailer is used, the surface water sampling point will have
a bailer dedicated for use only at that sampling point. The bailer will
be labeled and stored in a clean, plastic bag in an indoor storage
location while not in use. The bailer will be decontaminated prior to
and after use by washing with soapy (phosphate-free soap) water and
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double rinsing with deionized water. A new piece of nylon rbpe will be
used to lower the bailer into the surface water body.

'd) if a stainless steel dipper is used to collect a surface water sample, the

dipper will be labeled and stored in a clean, piastic bag in an indoor
storage iocation while not in use. The bailer will be decontaminated
prior to and after use by washing with soapy {phosphate-free soap)
water and double rinsing with deionized water.

e) if laboratory preparsad jars are used, no preservative or fixative will be
used.

. - —~Sample vials for volatile -organics should-be-filted first, - The sample should be

collected in 2 manner which minimizes sample disturbance (i.e., slowly lower
the bailer or dipper into the surface water body with minimal disturbance).
The surface water stream should be allowed to strike the inner wall of the vial
to minimize formation of air bubbles. Fill the sample vial or botile with a
minimum of splashing. Fili each vial until the water forms a positive meniscus
at the brim. Allow the vial to overflow slightly, then replace the cap by gently
setting & on the water meniscus. Tighten firmly, but do not over-tighten.

Invert the vial and tap lightly to check for air bubbies.
Place samples on ice immediately.

Fill a clean plastic bucket with surface water and allow to settle for 5 minutes.
Decant water into appropriate botties for other sample parameters. Note that
surface water samples are not field filtered for any analytical parameters. Piace
samples in coolers with ice or a refrigerator immediately following sample
collection. Ali samples will be stored in ice coolers from time of collection
through delivery to the analytical iaboratory. Decon the bucket by brushing
with soapy (phosphate-free) water and rinsing three times with potable water.

Fill a disposable plastic sampie cup with 200 to 300 mbL of surface water and
collect temperature, pH and specific conductance measurements, These
measurements will be collected with a Corning Model M30 pH and conductivity
meter, or equivalent, according to the manufacturer's specifications. The pH
and conductivity probes will be cleaned between sampling locations by double
rinsing with distilled water. The Model M90 meter wili be calibrated once prior
to use for every 4 hours of use in the field, according to the manufacturer’s
specifications for calibration. Manufacturer's specifications for instrument use
and calibration are included at the end of this Attachment.

Field measurements will be recorded on field data sheets, which will identify
the sampling location, time, date, and sampler, along with the measurements
collected and a description of the number and type of sample bottles filled,
Copies of the field data sheets will be retained at the facility.

A1i1-F-3 . 2604.07 0000:ATFAord0910.A12



10.

The Chain-of-Custody (COC) Form describing the sample will be drawn up by
the sampler. This form will accompany all samples, and be signed and dated
by the sampler at the time the samples are released. The individual accepting
the samples will also sign and date the same COC form acknowledging
receipt of the samples. Copiss of the COC will be retainad at tha facility.

11F.2 Statistical Evaluation of Surface Water Monitoring Data.

The results of the quanterly sampling to be conductsd at surface water monitoring point will be

compared against the background data set for the following parameters: chrome, copper,

arsenic, selenium, volatile and semi-volatile arganic compounds. _This list.may_be revised on

an annual basis as described in Attachment B. The following procedures will be used to

evaluate each parameter listed in the statistical evaluation program. If comparison of any of

the operational monitoring data to background data results in a statistically significant
difference, the steps outlined in Subsection 11.6.3 will be followed.

1.

June 1995

Tabuiate, evaluate, and reduce the existing background data. Review data to
determine completeness and to determine if sample iocations were consistent
and clearly defined. Review any additional background data in the same
manner when background data collection is complete.

Revise, if necessary, the estimated quantitation limits (RDLs) for each
constituent. RDLs reported by analytical laboratories may change with time.
Use the largest detection limit for sach parameter wherever a correction for
censored data is needed. Using the largest reported RDL value for each
constituent is appropriate because the maximum value sats the level of
accuracy that can be attained in future monitoring, aven if RDL values
decrease in the future.

if the background data set is 100 percent censored, do not perform statistics.
The actual leve! of detection will serve as the trigger value for resampling. in
this case, an operational monitoring sample resuit which exceeds the
analytical detection limit will be confirmed by collecting an individual sample at
that location and analyzing for the parameter which exceeded background.
This measure is being taken in order to rule out laboratory error as a source of
the detection. If the analyte is not detected in the confirmatory sample, no
further action will be taken. If the analyte is detected, resample at that location
in quadruplicate. If any of the four reported concentrations exceed the
detection limit, then foliow the procedures in Subsection 11.6.3.

Assess the underlying statistical distribution of the data, and correct for log
normality if necessary. After the first round of statistical evaluation has been
completed, this step will consist of transforming the current data, if necessary,
based on the previous evaluation. As recommended in the February, 1993
USEPA Guidance document, assess normality by constructing probability

- plots.
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Foliow the attached guidance for constructing probability plots. The plotted
poirts will approximate a straight line if the data are normal. Construct
probability plots of the logtransformad and the raw data for each parameter.
Compare the plots and decide which representation of the data is closer 1o the
normal distribution. i the log transform of the data is seiected as an
appropriate transformation, transform all background and operational data for
that sample point for that parameter prior to conducting any statistical tests on
the data. State whether the statistical test was conducted on raw or
transformed data in all reports regarding the data,

inspect the data set for outliers. Conduct formal testing for outliers only if a
reported concentration is orders of magnitude higher than the rest of the data

~-set. ~Followthe procedurefor outlier testing presented at'the end of this

attachment. The outlier test assumes that the data other than the outlier
follows a normal distribution. Therefore, if the data set is log-nomally
distributed (see number 3 above), conduct the outlier test on the log-
transformed data. Correct or remove an outlier from the data set only if the
value can be identified as:

(1) an error in transcription or dilution;

{2) a documented error in an analytical procedure or report of matrix
interferences in the procedure; or

(3) some other factor from those listed in the RCRA guidance (USEPA,
1989; USEPA, 1993).

in the event an outlier can be verified, obtain MDNR permission before
removing the outlier from the data set. i no obvious cause can be identified
for a value being an outlier, it will remain in the operational data set used for
statistical evaluation unless MDNR approval is obtained to remove it.

Inspect the current round of data for nondetects. If a parameter was reported
to be below the RDL for that round, then do not perform a statistical test with
that data (i.e.,, do not perform a statistical evaluation to determine if a
nondetect represents an exceedance of background). Add the analytical
result to the database for that sample point. This approach is being taken
because it is reasonable to assume that a nondetect cannot represent an
exceedance of background.

Evaluate the degree of censorship in the data, and select the appropriate
statistical test based on this evaluation. After the first round of statistical
evaluation has been completed, this step will consist of evaluating whether the
statistical test used during previous rounds remains an appropriate choice for
the data set. The following steps will be foliowed in determining how censored
data will be handled and in choosing the statistical test to be performed for
each sampling point:

a) If the percentage of nondetects in the database for the sample point is
less than 15 percent, substitute of a value of 1/2 the RDL for all
nondetects and calculate a prediction interval according to the
procedure included at the end of this Attachment.
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b}

c)

e)

If the percentage of nondetects in the database for the sampie point is.
between 15 and 50 percent, use Cohen’s or Aichison’s adjustment to
calculate the mean and standard deviation of the background data.
Use these adjusted statistics to calculate a prediction interval. Foliow
the procedures presented at the end of this attachment {o dstermine
which of Cohen’s or Aichison's adjustment should be used. Calculate
the prediction interval according to the presented procedure.

if the percentage of nondetects in the database for the sampie point is
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to
compare operational monitoring results to background data.
Procedures are attached.

if the percentage of nondetects in the database for the sample point is
80 percent or greater, caiculate a Poisson prediction fimit. Procedures
are included at the end of this Attachment.

If the percentage of nondetects in the background data set is

. 100 percent follow the procedure listed above in step number 3.

if the statistical test performed for step number 7 above indicates that an
exceedance has occurred, follow the steps outlined in Subsection 11.6.3 of the

Permit.
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TABLE 11F-1

BACKGROUND SURFACE WATER SAMPLING PARAMETERS
Parameters for which Surface:Water Backgroind Sampling is Completed:

Alkalinity (as CaCo,) Chremium pH (field and laboratory)
Ammonia - N coD Selenium
Arsenic Copper Silver
Barium Cyanide Sodium
Bicarbonate alkalinity Iron Spscific conductance (fisld
BOD lLaad and laborstory)
Cadmium Magnesium Sulfate
Calcium Marcury TOC
Carbonate alkalinity Mickal Total recoverable phenolics
Chioride Mitrate - N Zine
——~GScan 8 Phonolics:

2-Chiorophenol 2-Methyl-4,6-dinitrophenol Phenol
4-Chloro-3-methylphenol 2-Nitrophenol 2,4,5-Trichlorophenol
2,4-Dichlorophenol 4-Nitrophenol 2,4,6-Trichlorophenol
2,4-Dimethyiphenol Pantachlerophenol
2,4-Dinitrophenocl

Scan 7 Polynuclear Aromatic Hydrocarbons (PAHs):
Acenaphthene Benzo(G,H.)perylene Indeno(1,2,3-CD)pyrane
Acenaphthyiene Benzo(K)fluoranthene Maphthaisne
Anthracene Chrysens Phenanthrene
Benzo(A)anthracene Dibsnzo{A,H)anthracene Pyrsne
Benzo(A)pyrene Fluoranthens
Benzo(B)fluoroanthene Fiuorens

Carbon fetrachioride
Chlorobenzene
Chloroethane
2-Chicrosthylvinyi ether
Chloroform

Antimony Tin -
Beryllium Vanadium
Cobalt
Thallium

Volatile Qrganic Compounds (VOCs):
Benzene 1,2-Dichiorobenzene Ethylbenzene
Bromodichloromethane 1,3-Dichiorobenzene Methylene chloride
Bromoform 1,4-Dichiorobenzene - 1,1,2,2-Tetrachiorosthane
Bromomethane Dichlorodifluoromethane Tetrachloroathene

1,1-Dichloroethane
1,2-Dichlorosthane
1,1-Dichloroethane
trans-1,2-Dichieroethene
1,2-Dichloropropane

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

Chleromethane cis-1,3-Dichloropropene Viny| chioride
Dibromochloromsethane trans-1,3-Dichloropropene
NOTES:
1. Surface water samples are analyzed for total metals and are therefore not field-filtered.
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 (40 CFR) - Methods for
Organic Chemical Analysis of Municipal and Industrial Wastewater,
June 1895
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TABLE 11F-2

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Cobalt
Copper
Lead
Mercury
Nickel
Selenium

Sitver
Thallium
Tin
Vanadium
Zinc

Bicarbonate .alkalinity .
Carbonate alkalinity
Calcium ‘
Chloride

.{ Cyanide

lron
Magnesium
pH*

~1.Sodium

Specific conductance®
Sulfate
Total recoverable phenolics

Acenaphthene
Acenaphthylene
Anthracene
Benzo(A}anthracene
Benzo(A}pyrene
Benzo(B)fluoroanthene

Benzo(G,H,)perylene
Benzo(K)fluoranthene
Chrysene

Dibenzo(A H)anthracene
Fluoranthene

Fluorene

Indeno(1,2,3-CD}pyrene
Naphthalene
Phenanthrene -

Pyrene

1,2-Dichlorobenzene

Subsection 11.6.2.

Benzene Ethylbenzene
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichlorocbenzene 1,1,2,2-Tetrachloroethane
Bromomethane Dichlorodifluoromethane Tetrachloroethene
Carbon tetrachloride 1,1-Dichloroethane Toluene
Chlorobenzene 1,2-Dichloroethane 1,1,1-Trichloroethane
Chloroethane 1,1-Dichloroethene 1,1,2-Trichloroethane
2-Chloroethylvinyl ether trans-1,2-Dichlorosthene Trichloroethene
Chloroform 1,2-Dichloropropane Trichloroflucromethane
Chloromethane cis-1,3-Dichioropropene Vinyl chloride
Dibromochloromethane trans-1,3-Dichloropropene

NOTES:

* Specific conductance and pH are measured in the field.

1. Surface water samples are analyzed for total metals and are therefore not fieldfiltered.

VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136
(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater.
3. This list will be reviewed annually and revised if appropriate as discussed in

June 1995
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© TABLE 11F-3
SURFACE WATER SAMPLING PARAMETERS AND METHODS
Antirnony 8020 1 ug/l G N & months
Arsenic 8020, 7061 1 ug/l G N & months
Barium 6020 5 na/l G N € months
Beryliium -G020 -t pa/l - G - 6-months
Cadmium 6020 0.2 ug/l. G N 8 months
Chromium 6020 1 ug/l G N & months
Cobakt 6010 15 pg/t G N 6 months
Copper 6010 1 poft. G, N & months
{oad 6020 1 ng/L G N 8 months
Mercury 7470 0.2 ug/L G N 38 days
Nickel 8020 50 po/l. G, N & months
Selenium 5020, 7741 1 png/l G, N 6 months
Silver 8020 0.5 ug/l G N 6 months
Thallium - 6020 2.0 ugil G, N & months
Tin 200.7° 500 pg/L G, N & months
Vanadium 6010 10 ug/L G, N & months
Zinc 6020 4 ug/l G N 6 months
Iron 6010 0.02 mg/L G, N €& months
Bicarbonate atkalinity 3101 5 mg/L PR 14 days
Carbonate alkalinity 31041 10 mg/L P, R 14 days
Calcium 6010 1 mg/L G, N 6 months
Cyanide 335.2 5 ug/l P, H 14 days
Magnesium 6010 1 mg/L G, N 6 months
Sodium 6010 1 mg/L G, N 6 months
Chloride 35.2 1 mg/L PR 28 days
Sulfate 375.4 2 mg/L PR 28 days
Total recoverable phenolics 9065 0.01 mg/L AG, T, 8 28 days
Benzene 8260 1.0 mg/L C,GTR 14 days
Ethylbenzene 8260 1.0 mog/L CGTR 14 days
Toluene 8260 1.0 mg/L C,GTR 14 days
June 1895
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TABLE 11F-3

SURFACE WATER SAMPLING PARAMETERS AND METHODS

Gontainer &
Preservative
Vinyl chioride 8260 5.0 mg/L C,GTR
Bromodichioromethane 8260 1.0 mg/L C.GTRHR
Bromoiorm 8260 1.0 mg/L C,GTR
Bromomeathane - 82560 ~.8.0 mg/l. £, G.T.R
Carbon tetrachloride 8260 1.0 mg/L C.GTR
Chlorobenzene 8260 1.0 mg/L C,G TR
Chloroethane 8280 5.0 mg/L C.G TR
2-Chlorosethybvinyt ether 8280 5.0 mg/l. C,GTAH
Chloroform 8260 1.0 mg/L C,GTRHR
Chloromethane 8260 5.0 mg/L C.GTAH
Dibromochloromethane 8280 1.0 mg/lL C,GTRHR
1,2-Dichlorobenzens 8260 1.0 mg/l C,GTR
1,3-Dichlorchenzens 8260 1.0 mg/L C.G TR
1,4-Dichlorcbenzena 8260 1.0 mg/L C,GTAHR
Dichlorediflucromsthane 8260 5.0 mg/L C,GTR
1,1-Dichlorcethane 8260 1.0 mg/L C,GTHR
1,2-Dichlorosthane 8260 1.0 mg/L C,GTRHR
1,1-Dichlorosthene 8260 1.0 mg/L C.G TR
trans-1,2-Dichlorosthene 8260 1.0 mg/L CQTHR
1,2-Dichloropropane 8260 1.0 mg/l. CGTHR
cis-1,3-Dichloropropene 8260 1.0 mg/L CGTRHR
trans-1,3-Dichloropropene 8260 1.0 mg/L C,G6TR
Methylene chloride 8260 5.0 mg/L C,GTHR
1,1,2,2-Tetrachlorosthene 8260 1.0 mg/L CGTAR
Tetrachleroethene 8280 1.0 mg/t C.GTRH
1,1,1-Frichloroethane 8260 1.0 mg/t. C.GTR
1,1,2-Trichloroethane 8260 1.0 mg/L C,G6THR
Trichloroethene 8260 1.0 mg/L CGTR

June 1895
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TABLE 11F-3

SURFACE WATER SAMPLING PARAMETERS AND METHODS

olding Tima.

2,4,5-Trichlorophenol 8270 10 pg/t. AG, R -E
2,64 Trichlorophenol 8270 10 g/l AG, R E
2,4-Dichlorophenoi 8270 10 go/L AG, R E
2,4.Dimethylpherol 8270 A0 ug/l -AG,-R E
2,4-Dinttrophenol 8270 50 ug/l AG, R E
2-Chlorophenol 8270 10 g/l AG, R E
2-Nitrophenol 8270 10 pg/L AG, R E
4-Nitrophenol 8270 50 ug/L AG, R E
2-Methyl-4,6-dinitrophenol 8270 50 g/l AG R E
Pantachlorophenol 8270 50 ug/L AG R £
4.Chloro-3-methy|phenol 8270 10 g/l AG, R E
Phenot 8270 10 ug/ii AG, R E
Acenaphthene 8310 1.0 pg/L AG, R E
Acenaphthylens 8310 1.0 pg/L AG, R E
Anthracene 8310 1.0 pg/l AG, R E
Benzo(A)anthracena 8310 1.0 pg/L AG, R E
Benzo(A)pyrene 8310 2.0 pg/L AG, R E
Benio(B)ffuoranthene 8310 2.0 pg/L AG, R E
Benzo(G,H,)fluoranthene 8310 5.0 ngit. AG R E
Benzo(K)flurcanthene 8310 2.0 ng/l AG R E
Chrysene 8310 1.0 pg/l AG, R E
Dibenzo(A,Hjanthracene 8310 50 ug/t AG, R E
Fluoranthene 8310 1.0 pg/l AG, R E
Flucrena 8310 1.0 pg/L AG, R E
June 1995
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TABLE 11F-3
SURFACE WATER SAMPLING PARAMETERS AND METHODS
Container &
Indeno(1,2,3-CD)pyrene 8310 5.0 zg/L AG, R E
MNaphthalens 8310 1.0 gg/L AG, R E
Phenanthrene 8310 1.0 pg/L AG, R E
Pyrena ..8310 -3.0-p0/L ---AG,-R E
NOTES:
' *Test Methods for Evaluating Solid Waste,* SW-846, Third Edition.
2 USEPA Methods 600/4-79/200,
P Plastic.
G Gilass.
R Refrigeration.
N Nitric acid to pH <2.
T Tefion®lined cap.
E 7 days to extraction and 40 days from extraction.
s Sulfuric acid to pH <2,
AG Amber glass.
Cc Hydrochloric acid to pH <2,
H NaOH to pH >12,
June 1995
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M30 Operating Instructions’

display indicators
temperature measurement
aulo endpoint selecled

M - stored measurement
MR - recalted measurement
Cal - calibration in progress

parameter measurement

— parameler unils

S mg/l %0

-166.8-

M ovs my

s!ore:s result into memory
recalls stared result
start calibration

‘on/change to second
parameter!ot}t_\

start and stop measurement

hold for 4 seconds 1o change ——!
from aute Yo manual endpoinl

~ The M30 is a portable, microprocessor based, pH,
" canductivity and dissolved oxygen meter.

cha_

'|

" Installing the Battery ...

Remove rubber battery door on the rear of the meter,

3l{. Press cal - cal 1 is displayed. After endpointing
' L!,,lhe display automatically updales o lhe calibrated

Fit battery — atkaline type 5V PP/1604 or equivalent, ! Vailue shown, or the temperalure compensated
" value.

Make sure polarity is correct when fitting, The meter

must be calibrated after replacing the batfery,

installing a Sensor ...

Locate the pins of the sensor in the meter and push
| firmly into the meter. The sensor is removed by

* squeezing down the catch at the rear and pulling the

sensar away Irom the meter,

Making a Measurement. ..

pH - remove the sensor wetling cap and slide the |

ven! sleeve to expose the fill hole. .

D.0. - remove the sensor wetling cap. Move the
sensor in a gentle circular motion when measuring.

Cond - immerse probe t halfway point in solution.

: Press mode, read, calor M1o lumn meter on

and start measurement. Place sensor into solution.
Automatic endpoint defection freezes the display

when plateau is reached; to manually endpoint press
read. Press read again lo starl new measurement.

Continuous measurement may be selected by
pressing and holding read for 4 seconds. {In this
mode battery consumption is higher and the meler

;| will not aulomatically swilch off when not in use,)

Return Lo auto endpaint by pressing and holding
read lor 4 seconds,

After use, close the fill hole (pH) and replace the
wetling cap (pH and DO).

Calibrating . ..

» For grealer accuracy, calibrate the meter regularly,
i1 paint

Place the senser in the cafibraling medium:

pH pH 7 buler 7.00 pH (at 25°C)
* Cond  Hold in lree air 0.00 uS
"TDS  Holdin free air 0.00 mgl

Do Zero oxygen solution 0, %0,

(mg. O, is calibrated in %0, mode}

I read is pressed after Cal 1 update, the meter

. assumes one point calibration only is required.

‘}
I
!
:
i
|

i

:
£
1

.1.

Samples can now be measured,
2 polnt

i Place the sensor in the second calibration medium:

pH  pH4or10buffer 4.00 or 10.01 pH {at 25°C)
Cond Cond std. AorB 1413 uSor 12.88 mS

"TDS Condsid. AorB 706 mg/L or 6.44 giL

DO Hold in air 10 mm
above fresh water 100 %0,

: Press cal - cal 2 is displayed. After endpoiniing
- Ihe display automalically updates to the calibrated
, vaiue shown or the lemperalure compensaled

value.

. Dissolved oxygen only .
" In practice, cal 2 is required more frequently than

cal 1, this is achieved by pressing caf twice to
advance directly to cal 2,

In mg/L. O, mode, cotrection may be made for
salinity and barometric pressure. Press calf - 100
Is displayed. Use A and ¥ to adjust lhe display
accarding fo these tables:

| Cond (ms) Sallalty (/L) Selting
- ] w0
B 25 ar
| 5.0 95
15 15 93
20 160 90
al 12.5 Ba
2t 15.0 85
n 1.5 82
k| ©Wo an
-} Barometric Satiing Barometric Setting
1}, Pressure (mm) Pressure {min)
) 600 L] 720 a5
Sy 82 40 97
B0 84 760 100
€60 a7 180 103
680 50 - 800 105
% . 700 92 820 108
_&.g. il salinity = 5 g/ setling = 95

. il pressure = 740 mm setting = 7
-for both paramelers, setling will be 95 x 97% = 92. -

. 1"-.{’.5@.»“
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ekt b aw it st b bl fin 3 Rtk em

Using thﬂ;{emory e

5 measuremenls can be stored in the memory. A

Entering a reading into memory .
Press M when measurement has endpainted. ;
M 1{orM 2-M §il readings have already been
slored Is displayed indicating that the teading has |
been saved. Flashing M indicates memory s tull l

i

Recalling memory -
Press R - he last saved measurement is i
displayed. Press R again lo reca the previously 7
saved measurement. MR 1 1o MA 5 indicates :
which saved méasuremenl is being displayed. 3
i

Clearing fast memory
in memory recall mode (M) press Mo clearthe .
maasurement being displayed. Only the lasl
entered measurement can be cleared, i.e. it 4
measurements are saved, the M 2 cannat be * g
cleared withoul first clearing M 4 and M 3.

Op
1.

2
Clearing all memory !
Press Runiil M C is displayed, hen press M. ALY
“memory will be cleared. ’ : ll
v a3
Changing Mode ... 1
1

Press mode 1o enter The second funclion of the
sensor, Le, pH lo mV, conductivity to 08, %0, to |

mglO, ! § 5
Press mode again to tum the meler off. N

L

. 1
Display Codes/Problem Solving ... } }
Using the Test Piug H
The test plug s provided lo tes! the meter. o
Replace the sensor with the test plug and press i 8.

read. The display should read: :
7.00 pH £ 0.5, 25°C +2

+E1 - measuremenl out of range: check that sensof .
{ip Is immersed in sofution and the wedtting
-, capls removed (i applicable)
£2 - cal 1 out of range ) check correct calibration
E3 - cal 2 out of range | medium is used. T
“i Condilion/renew sensoriz-f{ '
E£4 - sensor disconnected !

9.

—g s

P

".!‘

10.

.

RN

Y

M

low battery voltage

low electrade slope: condition/renew
sensor {pH only)

Default catibration values in memary. Sensor
not calibrated {2 point), or battery replaced
since last calibration

manual endpaint selected {continuous
measurement)

auto endpoint selected

keypad not responding - replace batlery and
recalibrate.

erating Hints . ..

Use distilled water when transterting fromone

solution to.another.

Response time is a tunction of the sensor and
the solulion. | he solutions are al ditferent tem-
peratures (or ionic strength — pH only) aliow
mofe time for the sensof o respond.

Avold handling the sensor ip.

Make sure no large air bubibles are trapped
under the sensor when making measurements.

Do not use calibration standards afier the
expiralion date. - '

Wetting caps should contain: = -
pH—pH 7 butter; DO - distilled water.

For grealest accuracy calibrants and samples
should be at the same lemperature.. -

pH - keep the eleciroda filed with the
appropriate fill solution to prevent reading drift.
Conductivity — the sensor shieid and probe
shoutd be kept clean, Make sure no air bubbles
are in the cell chamber during measurement.

Dissolvad axygen — the sensor can be removed
tor saveral hours as a rechargeable batery in
the sensor will maintain polarization. For longer
periods the sensor should remain connecled to
the meter o maintain polarization and recharge
the sensor battery..

., | Coming Incorparated

Us

b
Science Products Divisien
Coming, New York 14831
. USA

| el 1607-737-4667

473655 Rev, A, 289

.._'ir .

" Reordering Information ... T
Hem Cal. i
\ Malar only 473617 !
i, pH senser 473619
DO sansaf 473620
Canductivity/ TDS sensor 473621
Hard carrying case 473622
1413 pS conductivity standard (A}, 500 mL 473623
\ 1258 mS conductivity standard (B), 500 mL 473624
.\, Zero cxygen solution, 500 mL 473625
DO membrane replacemant kit 473626 :
pH 7 butter sachat (pack of 30} ' 473650 :
4 i pH 4 butter sachel (pack of 30) 473654
i b 10 butiar sachet fpack.of 30} 473652
! pH mutipack, pH 4, 7, 10, [pack of 70 assorted) 473676
| pH alectoda fill solution, 3 5mi 473654
DO elecioiyte, Ix 5 mL 474534 .
| Buber sotution pH 4.00, 2 x 500 ml {red) 476540 L
‘, Buties solution pH 7.00, 2 x 500 mi {yatow} 478570 RN
' Bufler solution pH 10.01, 2 2 500 ml. (blua) 478510 oF
! Replaceabls ceramic junctions IpH), pack af 3 477268 o
! “
Meter Specification . ..
Tempatalure compansalion: A
pH 0-1300°C o
Conduclivity/TCS 0-50°C A
QOxygen 0-40°C
. Renge Resolution K
1\ Yemp -0.5°C - 100°C 0.1°C
\pH 0-14pH 0.0 pH
my 0-+1000mY i my
| Cond  '060-19.999S 00t pS
: 20.00 <5 ~199.9 pS 0.4 ps
200 - 193 S 145 b
200 - 19.99 mS 0.01mS ]
0% 0.00 - 10.00 mgt £.01 mgL i
§0.0 - 100.0 mgiL 0.1 mgll :
100 - 1000 mgiL 1 mglL !
1.00- 3000 0L 0.0l gt !
Do 0-200%0, 1% i
! 0-200 mgl 0.1 mgll. f
[ - Auta switch of: i not oparated for 10 minules altet andpoinl. b
ok Merfioey: up 1o § measuraments can bs stoted. ll.
[ i
" .



- “ensor Information
for direet tw....g and leaded pH, DO and Conductivity Sensors

+ pH Sensor

———-—— il hole
vpnt slepvg - en - ——

r2pRICe ablp CEraMmw JUNClion e

— wailing cap

For optimum perfoermance:

1. Before use remove welting cap from lip of sensor, and slide the ven!
sleeve to expose the fill hole,

2. Make sure that the fill solution is not more than 25 mm (1 inch) below
the fill hole. Add KCI solution il necessary.

3. Genlly tap the sensor to remave any air bubbles at the ceramic junction.

4. Condition the new sensor by soaking in pH 7 buifer for 2 hours.
Protonged soaking is nol recommended.

5 Calibrale and measure samples as described in the M30 instructions,
Allow-sulficient time for Ihe sensor 1o stabilize when measuring samples
of dilterent temperalures, or of low ionic streagth. Manual endpointing is
advised wilh these samples,

€. After use, check the level of kill solution, repasilion the vent sleeve fo
cover the fill hole, and replace ihe wetting cap containirig pH 7 butler (i
the sensor wilt not be used again lor more than 2 days, we recommend
using saturated KCI in the weiling cap). i

Precautions and Limitations:

. Do not wipe the sansor lip - blot dry with a lint-free lissue.

2. Do notuse KCl salurated with AgCi as this may damage the reference
element.

3. Do notleave the sensor in organic solvents, sirong basic solutions,
concentraled fluoride solutions, or hydrofluoric acid for extended
periods. Measurements made in these solutions should be laken quickly
and the sensor rinsed immedialely with distilled water. Alter rinsing,
soak in pH 7 bufler for 2 hours, '

4. Do nol measure solutions that exceed a temperaiure range of
0-100°C.

Maintenance and Troubleshooting:

Prolonged use and ageing may reduce performance .8, slow response, low
slope values, continuous drilt or erratic readings. These may be caused by:;
Alr in Junetion ~ remove air bubbles by genlle tapping.

Excess KCl crystals - KCl crystals may build up and seftle on the sensor
tip, of the KCI may become discolored. Remove the oid Iill solution and use
warm distiled water to dissolve the crystals. Remove water and refill using
fresh KCI solution.

Blocked Junclion - KCl crystals can block the junction. To lest for this, biot
the tip dry and air dry for one hour, Il no KCl cryslals appear at the tip of the
sense Ihe junction is blocked. Remove the ceramic junclion using tweezers,
and inser new junclion {Cat. 477269}, Tap gently to remove any air bubbles,
Contaminated pH bulb - i.e. prolein/oil contamination.

Protein - soak the sensor in 10% pepsin solution adjusted to pH 2 with HCI

L T PR I T TR L R Y] e AP M el Pl DRier bl Lo,
0il - wash sensor tip w vater-acelone solution. Do not soak the
sensor in acelone solutidyyn.ris may cause the seals lo deteriorale. finse
with distilled waler and soak i pH 7 butfer for 2 hours.

« Dissolved Oxygen Sensor

replaceable membrane cap ——— — — ;

/
0 e wedling cap
Installation;

B0 membrane caps are fragile. Handle with care to preven! damage.

The sensor is shipped dry and must be fifled before use. Unscrew the
membrane cap from the sensor. If the silver/gold tip is tasnished clean
carefully using eleclrode cleaning compound or silver polish, paying
particular atlention to the gold cathode. Rinse tip with DO eleclrolyte, and (il
membrane cap, avoiding air bubbles. Hold the sensor vertically and gently
screw the membrane cap onto the sensor, allowing surplus electrolyte to run
oul. Fit sensor to the meter and allow 1 hour minimum for polarization.
Calibrate as described in M30 instructions.

For oplimum performance:

1. Belore use remove wetling cap from fip of sensor,

2. Forimmediale use the sensor shoutd be kept connected 1o the meter,
The seasor may be repovéd for up to 3 hauwrs as a rechargeable baltery
in the sensor will maintain polarization. For exlended storage remove
{he membrane cap and rinse wilh waler, and clean the sensor lip. Store
dry with the membrane cap loosely fitted. Do not fil wetting cap.

3. When making measurements the sample should be slirred af a constant
speed i.e. approximately 20 ¢cmvsecond (8 inches/second).

4, Allow suflicient time for the sensor lo stabilize when measuring samples
of ditferent lemperatures — in some cases this can be several minutes.
Manual endpointing is advised with these samples. Make sure the
sensor is immersed to a depth of al least 40 mm {1.5 inches) to cover
the femperature sensing element.

5. Alter use replace wetling cap conlaining distifled waler to prevent
electrolyle from drying out.

6. Regular maintenance is important to ensure optimum perlormance.
Replacement of membrane caps depends on usage - we recommend
replacement every 2 to 4 weeks,

Maintenance and Troubleshooting:

If the sensor will not calibrate, or becomes sluggish or erratic:

1. The silverigold sensor tip may become tarnished with ime, Fas oplimum
performance clean tip and refill cap every 2 weeks as described in
Inslattation.

2. The zero oxygen solution will absorb oxygen if lah exposed lo air and
this will cause inaceurate calibration. Use fresh zero oxygen solution.

3. Make sure there are no air bubbles inside the membrane cap when
liffing with BO elecirolyte. Check by loaking up through the membrane
from the bottom of the sensor, .

4. Check the membrane for damage and replace with new cap
(Cat, 473626) as necessary.

«  LOAGUCLVHY Denss

clear plastic shiglg ===+~ +
- only remove for cleaning

For optimum performance:

1. Make sure the clear plastic shieid is in place when measuiin

2. When measuring make sure the solution is above the cell ch
and befow the vent hole.

3. Toprevenl carryover from high to low conductivity solulicns
distilled water between measurements.
4. Make sure the cell chamber is bubble free when measuring.

bubbles, immerse probe in the soluticn at an angle and then
vertical posiion.
5. Allow sufficient time for the sensor o stabilize when measur
different temperatures. Manual endpointing is advised with tl
6. The sensor is net recommended for low ionic strength solutic
7. Clean the probe and shield with distilled water after use,

General Troubleshooting for all Sensors

1. To verify meter is working check using the test plug.

2. Ihe sensor connector becomes damaged or wet the dispiay
E4 when a sensor is connected.

3. [ithe temperalure sensing element becomes damaged Lhe k¢
display may read E1 when a sensor is connecied.

Ordering Information:

Hem

pH sensor

pH electrode filt solution, 3 x 5 ml

pH 7 buffer sachel (pack of 30}

pH 4 buffer sache! (pack of 30}

pH 10 buffer'sachet {pack of 30) ’

pH mullipack, pH 4, 7 and 10 {pack ol 30 assorled sachets}
Buffer solution pH 4.00, 2 x 500 mL (red)

Bufter solution pH 7.00, 2 x 500 ml. (yellow)

Buffer solution pH 10.01, 2 x 500 mL (blue)

Bufter rainbow pack, pH 4.00, 7.00 and 10.01 {2 x 500 mL of eac!
Replaceable ceramic junctions (pR), pack of 3

DO sensor

DO electrolyte, 3x SmlL

Zero oxygen solution, 500 mL

DO membrane replacement kit, pack of 2

pO0, electrade cleaning compound

Conduclivity/TDS sensor
1413 piS conductivity standard, 500 mL
12.88 mS conductivity standard, 500 mL

Rinse solution sachel {pack of 30)

Corning incarparaled

Scigncs Products Division

Corning, New York 14831

usa

Tel; 1-607-737-1667

Technical Informalion Center: 1-{800)-222-7740 -
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ATTACHMENT 11G

Poientiometric Menitoring Plan and Procedures

Although a groundwater monitoring wavier has been granted under R199.9611{b); monitoring
of the static water isvels at the site will be maintained to verify the continued conditions. If the
menitoring determines that hydrogeologic conditions have significantly changed, the director
will be notified immediately, as described in Section 11.7.

Static water levels have, and will continue to be, measured annually on welis 2D, 5D, 10D,
102D, 1030, 104D, and 105D, which are shown on Figure 11G-1. Except for weli 10D, the site
monitoring wells are under flowing artesian conditions and are presently outfitted as shown on
Figure 11G-2. The well system includes a well plug incorporating a sampling valve. The plug
seals the well approximately 2.5 feet below grade level to prevent freezing during winter
months. The well plug and valve are constructed of stainless-steel with silicon rubber seals.
The valve is used to measure the water level via a staif gauge and a precision pressure
gauge. The well may be purged and sampiled through this valve as well. Mon#oring welis 5D
and 103D were constructed using 2-inch, threaded Scheduile 40 PVC pipe. These wells have
construction cbnﬁgurations similar to that shown on Figure 11G-3.

The procedure for obtairiing static water elevations from the outfitted wells are as follows:

1. Open the stainless-steel ball vaive, allowing groundwater to flow from the
system. Once water is cbserved to discharge from the well, close the ball
valve,

2. Attach a 4-foot length of Tygon tubing to the closed discharge valve on the

well plug system. Attach the other end of the tubing to an inlet valve on a
pressure gauge, such as a Wallace and Tiernan Series 1000 Gauge. Calibrate
the pressure gauge to read from 0 to 125 inches of water pressure.

3. Close the vent valve and then open the discharge valve on the well plug
system, allowing water to rise in the Tygon tubing.

4. Measure the height of the water in the Tygon tubing (in inches) using a
temporary staff gauge. Heights are referenced to the top of the well casing.

5. Add the reading of the pressure gauge to the inches of water measured in the

Tygon tubing. The total represents the total inches of water above the top of
casing elevation.
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Derive the final static water elevation by converting the total inches of water
above the casing to feet and adding it to the known USGS casing elevation
(recorded in feet) of the well.

For welis that are not under flowing artesian conditions, measure the depth to
water using an electronic water level indicator or a steel tape marked in inches
and feet, Record the slevation of the water table by subtracting the depth of

water {in fest) from the top of casing slevation referenced to the USGS datum.

All annual water level information will be recorded and filed in chronological order.
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ATTACHMENT 11H

Sedimentation Basin Monltoring Plan and Precedures

Sediment sampies will be collected on a semiannual basis after the initiation of filling in Cell il.
Sediment sample analytical parameter lists and sample collection proceduras are discussed
below. Proposed additional background sediment sampling, to be carried out every other
month for a pericd of 1 year, is aiso discussed below. Procedures for statistical evaluation of
sediment data are presented in Subsection 11H.3. A detailed laboratory QA/QC program is
provided in Attachment 11A. _ |

11H.1 Sediment Sampling Parameters and Schedule
Additional Background Sediment Sampling

The parameters for the proposed additional background sampling include all of the leachate
monitoring parameters listed in Table 11E-1 for which sediment background values have not
yet been established. Table 11H-1 identifies all background parameters for which background
sediment concentrations have already been established, and which parameters will be
sampled for in this additional background sampling. The additional background sampling will
consist of collecting duplicate samples at four locations every other month for a period of

1 year. The four sediment sampling locations are identified on Figure 11H-2. Sediment
samples will be identified by the station identification numbers used on Figure 11H-2, SD-X1
through SD-X4. The samples will be analyzed only for those parameters for which

background values have not yet been established.

Operational Sediment Sampling Plan

Ope_rational sediment sampling will consist of collecting individual sediment samples on a
semiannual basis from sach of the four sampling locations. The general sampling area is
shown on Figure 11H-1, and sampling locations and identification codes are presented on
Figure 11H-2.

The parameter list for operational sediment sampling is presented in Table 11H-2. Sample
preservation methods, detection limits, holding times, and analytical methods are presented in
Table 11H-3. This list will be reviewed annually and revised if appropriate, as described in
Subsection 11.8.2 of this document.
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11H.2 Sadlment Sampie Cellection

The procedures for sediment sample collection will be as follows:

1.

Sample collection bottles will be provided pre-preserved from the analytical
laboratory. Prepare boitles by labsling according to EPA Chain-of-Custody
{COC) requirements using a sample tag as shown on Figure 11H-3, or
equivalent. The tag will be filled out in ink and in legibie handwriting. In order
to maintain consistency with the historical data base, sample identification
codes SD-X1i through SD-X4, corresponding to the locations illustrated on
Figure 11H-2, will be used.

Spread a new piece of plastic sheeting on the ground next to. each sampling
location in order to prevert sampling equipment from contacting the ground.
A new pair of disposable PVC or latex gloves will be used by the sampler at
each sampling location in order to prevent contamination of the samplas. At
each selected point, a stainless-steel core sampler will be used to collect a
compaosite sample of materials from the bottom of the sedimentation basin,
from a depth of 0 to 6 inches, at a distance of approximately 2 feet from the
existing shovreline.

Fill the sample botties for volatile organic compounds first. These sample
containers must be filled so that no headspace remains in the sample jar.

Fill remaining sample containers as listed in Table 11H-3. Sample containers
will be sealed tightly, and immediately placed on ice.

All sediment samples will be stored in ice coolers from time of collection
through delivery to the analytical laboratory.

The core sampler will be decontaminated prior to sampling at each location by
washing in phosphate-free soapy water followed by double rinse with distilled
water.

Field data sheets will be used to identify the sampling location, time, date, and
sampler, along with the sample jars filled at each location. Copies of the field
data sheets will be retained at the facility.

The Chain-of-Custody (COC) Record describing the sample will be drawn up
by the sampler. This form will accompany all samples, and be signed and
dated by the sampler at the time the samples are released. The individual
accepting the samples will also sign and date the same COC form
acknowledging receipt of the samples.

11H.3 Statistical Evaluation of Sediment Basin Monitoring Data

As soon as possible following each semiannual sampling event, a statistical evaluation of a

portion of the data will be conducted to determine if a significant increase of certain

parameters has occurred. In order to reduce the facility-wide false positive rate (as discussed

in Attachment 11B), statistics will be performed on the following parameters: chrome, copper,
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arsenic, selenium, volatile and semi-volatils organic compounds. The list of parameters for
which statistical evaluation is performed will be evaluated on an annual basis. Waste codes
and leachate analytical data will be reviewed to determine if the statistical evaluation should be

expanded to include other parameters which are analyzed for that may provide reliable

indicators of environmental impacts at the facility, given changes in waste or leachats

composition.

The sediment data will be evaluated on an intra-point basis, so that operational monitoring
- -~ data-from each location-will-be-compared to-the background data-set from that same

sampling location. Follow the procedures outlined below for statistical evaluation. if the

reported concentration resuits in an exceedance of that test statistic, but the reported

concentration is less than the appropriate Part 201 of Act 451 Generic Industrial Cleanup

Criteria (MDNR Operational Memorandum #14, Revision 2, June 8, 1995) then no action will

be taken. if the reported concertration resuits in an exceedance of the test statistic and the

appropriate Part 201 of Act 451 criteria, then the procedure outlined in Subsection 11.8.3 will

be followed.

1.
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Tabulate, evaluate, and reduce the existing background data. Review data to
determine completeness and to determine if sample locations were consistent
and clearly defined. Review any additional background data in the same
manner when background data collection is complete.

Revise, if necessary, the estimated quantitation limits (RDLs) for each
constituent. RDLs reported by analytical laboratories may change with time.
Use the largest detection limit for each parameter wherever a correction for
censored data is needed. Using the largest reported RDL value for each
constituent is appropriate because the maximum value sets the level of
accuracy that can be attained in future monitoring, even ¥ RDL values
decrease in the future,

if the background data set is 100 percent censored, do not perform statistics,
The actual level of detection will serve as the trigger value for resampling. In
this case, an operational monitoring sample resutt which exceeds the
analytical detection limit will be confirmed by collecting an individual sample at
that location and analyzing for the parameter which exceeded background.
This measure is being taken in order to rule out laboratory error as a source of
the detection. If the analyte is not detected in the confirmatory sample, no
further action will be taken. If the analyte is detected, resample at that location
in quadruplicate. Collect the quadruplicate samples within approximately 3
feet of each other so that the spatial variability of concentrations is tested for.

if any of the four reported concentrations exceed the detection level, follow the
procedures outlined in Subsection 11.8.3.
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4, Assess the underlying statistical distribution of the data, and correct for log
normality # necessary. After the first round of statistical evaluation has been
completed, this step will consist of transforming the current data, ¥ necessary,
based on the previous svaluation. As recommended in the February, 1993
USEPA Guidance document, assess normality by constructing probability
plots.

Follow the attached guidance for constructing probability plots. The plotted
points will approximate a straight line if the data are normal. Construct
probability plots of the log-transformed and the raw data for each paramster.
Compare the plots and decide which representation of the data is closer to the
normal distribution. If the log transform of the data is selected as an

~ ~-appropriate fransformation, transform alt background and operational data for
that sample point for that paramster prior to conducting any statistical {ests on
the data. State whether the statistical test was conducted on raw or
transformed data in afl reports regarding the data.

5. inspect the data set for outliers. Conduct formal testing for outliers only if a
reported concentration is orders of magnitude higher than the rest of the data
set. Follow the procedure for outlier testing presented at the end of this
attachment. The outlier test assurnes that the data other than the outlier
follows a normal distribution. Therefore, if the data set is log-normally
distributed (see number 3 above), conduct the outlier test on the log-
transformed data. Correct or remove an outlier from the data set only if the
value can be identified as:

(1) an error in transcription or difution;

2 a documented error in an analytical procedure or report of matrix
interferences in the procedure; or

9 some other factor from those listed in the RCRA guidance (USEPA,
1989; USEPA, 1993).

in the event an outlier can be verified, obtain MDNR permission before
removing the outlier from the data set. i no obvious cause can be identified
for a value being an outlier, it wili remain in the operational data set used for
statistical evaluation unless MDNR approval is obtained to remove it.

8. inspect the current round of data for nondetects. if a parameter was reported
to be below the RDL for that round, then do not perform a statistical test with
~ that data {i.e., do not perforrn a statistical evaluation to determine if a
nondetect represents an exceedance of background). Add the analytical
result to the database for that sample point. This approach is being taken
because it is reasonable to assume that a nondetect cannot represent an
exceedance of background.

7. Evaluate the degree of censorship in the data, and select the appropriate
statistical test based on this evaluation. After the first round of statistical
evaluation has been completed, this step will consist of evaluating whether the
statistical test used during previous rounds remains an appropriate choice for
the data set. The following steps will be followed in determining how censored
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data will be handled and in choosing the statistical test to be performed for
sach sampiing point:

a)

b)

If the percentage of nondetects in the database for the sample point is
less than 15 percent, substitute of a value of 1/2 the RDL for all
nondetects and calculate a prediction interval according to the
procedure included at the end of this Attachment.

I the percentage of nondetects in the database for the sample point is
between 15 and 50 percent, use Cohen's or Aichison's adjustment to
calculate the mean and standard deviation of the background data.
Use these adjusted statistics to calculate a pradiction interval. Foliow

-~ ~the procedures preserited at the end of this attachment to determine

which of Cohen's or Aichison's adjustment should be used. Calculate
the prediction interval according to the presented procedure.

If the percentage of nondetects in the database for the sample point is
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to
compare opsrational monitoring resulis to background data.
Procedures are attached.

i the percentage of nondetects in the database for the sample point is
90 percent or greater, calculate a Poisson prediction limit. Procedures
arg included at the end of this Attachment.

if the percentage of nondetects in the background data set is 100
percent follow the procedure listed above in step number 3.

If the statistical test performed for step number 7 above indicates that an
exceedance has occurred, follow the steps outlined in Subsection 11.8.3 of the

Permit.
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TABLE 11H-1

BACKGROUND SEDIMENTATION BASIN SAMPLING PARAMETERS

Arsenic
Barium
Cadmium
Chromium

Copper

Cyanide
Lead
Mercury
Naphthalene
Nickel

Phenol
Selenium
Silver
Zinc

pH

Antimony
Beryllium Sodium
Calcium Sulfate
Chloride Thallium
Cobait Tin
lron Total recoverable phenolics
Magnesium Vapadium
Scan 7 Polynuclear Aromatic Hydrocarbons (PAHS):
Acenaphthene Benzo(G,H,))perylene Indeno(1,2,3-CD)pyrens
Acenaphthylene Benzo(K)flucranthene Naphthalene
Anthracene Chrysene Phenanthrene
Benzo(A)anthracene Dibenzo{A H)anthracene Pyrene
Benzo{A}pyrene Fluoranthene
Benzo(B)fluoroanthene Fluorene
Voiatile Organic Compounds {VOCs)
Benzene 1,2-Dichlorobenzens Ethylbenzene
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichlorobenzene 1,1,2,2-Tetrachicroethane
Bromomethane Dichlorodifluoromethane Tetrachloroethene
Carbon tetrachioride 1,1-Dichloroethane Toluene
Chilorocbenzene 1,2-Dichloroethane 1,1,1-Trichloroethane
Chloroethane 1,1-Dichloroethene 1,1,2-Trichloroethane
2-Chioroethylvinyl ether trans-1,2-Dichloroethene Trichloroethene
Chloroform 1,2-Dichioropropane Trichlorofluoromethane
Chloromethane cis-1,3-Dichloropropene Vinyl chloride
Dibromochloromethane trans-1,3-Dichloropropene
NOTES:
1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and industrial Wastewater.
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TABLE 11H-2

SEDIMENTATION BASIN OPERATIONAL MONITORING PARAMETERS

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Cobalt
Copper
Lead
Mercury
Nickel
Selenium

Silver
Thallium
Tin
Vanadium
Zinc

Calcium

Chloride
Cyvanide

ron
Magnesium

Sodium
Sulfate
Total recoverable phenoiics

Acenaphthene
Acenaphthylene
Anthracene
Benzo{A)anthracene
Benzo{A)pyrene

Benzo{B)fluoroanthene

Benzo{G,H,)perviene
Benzo(K)fluoranthene
Chrysene
Dibenzo(A,H)anthracene
Fluoranthene

Fluorene

indeno(1,2,3-CD)pyrene

Naphthalene
Phenanthrene
Pyrene

1,2-Dichiorobenzene

Subsection 11.8.2.

Benzene Ethylbenzene
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichiorobenzene 1,1,2,2-Tetrachlorosthane
Bromomethane Dichlorodifluoromethane Tetrachioroethene
Carbon tetrachloride 1,1-Dichloroethane Toluene
Chlorobenzene 1,2-Dichioroethane 1.1,1-Trichloroethane
Chloroethane 1,1-Dichloroethene 1,1,2-Trichloroethane
2-Chloroethylvinyl ether trans-1,2-Dichlorosthane Trichloroethena
Chloroform 1,2-Dichloropropane Trichlorofluoromethane
Chloromethane cis-1,3-Dichloropropena Viny! chloride
Dibromochloromethane trans-1,3-Dichioropropene
NOTES:
1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136
{40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater.
2. This list will be reviewed annually and revised if appropriate as discussed in
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TABLE 11H-3

SEDIMENT SAMPLING PARAMETERS AND METHODS

etion L Iding T
Antimony 8010 2.5 mg/kg G & months
Arsenic 7061 0.5 mgrkg a 6 months
Barium 8010 1 mg/kg G & months
Beryliium 6020 —0:2'mg/kg ~3 8 months
Cadmium 6010 0.5 mag/kg G & months
Chromiurn 8010 1.0 mg/kg G 6 months
Cobalt 6010 5.0 mg/kg G 6 months
Copper 6010 1 mgfkg G & months
Lead €010 5.0 mg/ka G 6 months
Mercury 7471 0.1 mg/kg ¢} 38 days
Nickel 6010 5 mg/kg G 38 days
Selenium 7741 0.5 mg/kg G 6 months
Sitver 6020 0.25 mg/kg G 6 months
Thallium 6010 1.0 ma/kg G 6 months
Tin 8010 5.0 mg/kg G 6 months
Vanadium 6010 1.0 mg/kg G 6 months
Zine 6010 1 mglkg G 6 menths
Iron 6010 2.5 mg/kg G 6 months
Bicarbonate alkalinity 310.1* 200 mg/kg G MNone specified
Carbonate alkalinity 310.1% 200 mg/kg G None specified
Calcium 6010 80 mg/kg G 6 months
Cyanide 4500 2.5 mg/kg P 14 days
Magnesium g010 50 mg/kg G 6 months
Sodium 8010 50 mo/kg G & months
Chloride 325.2% 20 mg/kg G Mone specified
Sulfate 375.4* 40 mg/kg G None specified
Total recovereble phenolics 8065 0.2 mg/kg G None specified
Benzene 8260 5.0 mg/kg G, TR 14 days
Ethylbenzene 8260 5.0 mg/kg G, TR 14 days
Toluene 8260 5.0 mg/kg G TR 14 days
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- = =
TABLE 11H-3
SEDIMENT SAMPLING PARAMETERS AND METHODS

l
Vinyl chloride 8260 10.0 mg/kg 14 days
Bromeodichloromethane 8260 5.0 mg/kg 14 days
Bromoform 8260 5.0 mg/kg 14 days
Bromomethane ..B260 -10.0-mg/kg 14 days
Carbon tetrachioride 8260 5.0 mg/kg 14 days
Chleorobenzene 8260 5.0 mg/kg 14 days
Chlorosthane B260 10.0 mog/kg G TR 14 days
2-Chlorosthylvinyl ether 8260 5.0 mg/kg G TR 14 days
Chloroform 8260 5.0 mo/kg G TR 14 days
Chloromethane 8260 10.0 mo/kg G TR 14 days
Dibromochloeromethane 8260 5.0 mg/kg G TR 14 days
1,2-Dichiercbenzene 8260 5.0 mg/kg G TR 14 days
1,3-Dichiorchenzense 8260 5.0 mg/kg G TR 14 days
1,4-Dichlorobenzene 8260 5.0 mg/kg G TR 14 days
Dichlorodifiuoromethans 8260 10.0 mag/kg G TR 14 days
1,1-Dichloroethane 8260 5.0 mg/kg G TR 14 days
1,2-Dichloroethane 8260 5.0 mg/kg G TR 14 days
1,1-Dichloroethene 8260 5.0 mg/kg G TR 14 days
trans-1,2-Dichloroethene 8260 5.0 mg/kg G TAH 14 days
1,2-Dichloropropane 82860 5.0 mg/kg G TR 14 days
cis-1,3-Dichloropropene 8260 5.0 mg/kg GTAH 14 days
trans-1,3-Dichloropropens 8260 5.0 mg/kg G TR 14 days
Methylene chioride 8260 10.0 mg/kg G TR 14 days
1,1,2,2-Tetrachlorosthens B260 5.0 mg/kg G TR 14 days
Tetrachloroethene 8260 5.0 mg/kg G TR 14 days
1,1,1-Trichloroethane 8260 5.0 mgfkg G TR 14 days
1,1,2-Trichloroethane 8260 5.0 mg/kg G TR 14 days
Trichlorofluoromethene 8260 10.0 mg/kg G TR 14 days
Acenaphthene 8270 200 mg/kg G, AR F
Acenaphthylene 8270 200 mg/kg G, R F
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TABLE 11H-3

SEDIMENT SAMPLING PARAMETERS AND METHODS

Anthracene 8270 250 ma/kg G R F
Benzo(A)anthracena 8270 200 mg/ikg G R F
Benzo(A)pyrene 8270 200 mg/ky G, R F
Benzo(B)fluoranthene .B270 . --200 magiky . G.R F
Benzo(G,H, fluoranthene 8270 330 ma/fkg G R F
Benzo(K)fluoranthene 8270 250 mg/kg
Chrysene 8270 200 mg/kg G, R F
Dibanzo{a, H)anthracene 8270 330 mgfkg G, R F
Fluoranthane 8270 300 mo/kg G R F
Fluorene 8270 200 mg/kg G R F
indeno(1,2,3-CD)pyrens 8270 330 mg/kg G 8 F
Maphthalene 8270 200 mg/kg G R F
Phenanthrens 8270 200 mg/kg G R F
Pyrene 8270 200 mg/kg G, R F
NOTES:
1 Test Methods for Evaluating Solid Waste," SW-846, Third Edition.
2 USEPA Methods 600/4-79/200,
* Requires performance of ASTM Leach (D3987-85) prior to wet chemistry analysis.
P Plastic.
G Glass.
R Refrigeration,
N Nitri¢ acid to pH <2,
T Teflon®-lined cap.
E 7 days to extraction and 40 days from extraction.
S Sulfuric acid to pH <2,
AG Amber giass.
c Hydrochioric acid {0 pH <2
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ATTACHMENT 11l

LEAK DETECTION MONITORING PLAN AND PROCEDURES



ATTACHMENT 111

Lezk Detection Monitoring Plan and Procedures

Water samples from the leak detection monitoring systam of Cell il will be collected on an
annual basis after the initiation of filling in Cell ll, if sufficient water is present in the monitoring
sump. Leak detection analytical parameter lists and sample collection procedures are
discussed below. Proposed additional background leak detection sampling, to be cairied out
every other month for a period of 1 year, is also discussed below, Statistical procadures for
evaluating data are presented in Subsection 11D.3. A detailed laboratory QA/QC program is
provided in Attachment 11A.

111.1 Leak Detection Sampling Parameters and Schedule

Additional Background Leak Detection System Sampling
The parameters for the proposed additional background sampling include all of the lsachate

monitoring parameters for which leak detection background values have not already been
established. Table 111-1 identifies those parameters for which background leak dstection
sampling is completed for, and which parameters are proposed for additional background
sampling. The additional background sampling will consist of sampling every other month for
a period of 1 year. Each sampling event will cansist of collecting an individual sample at the
monitoring sump of the leak detection system for Cell ll, if a sufficient volume of water is
present. Sample preservation methods, detection limits, holding times, and analytical methods
are presented in Table 111-3. Background leak detection samples will be identified by the
station i.d. associated with the monitoring sump. Field and sample handling procedures are
discussed below.

Operational Leak Detection System Sampling Plan
Operational leak detection sampling will consist of collecting an individua! water sample at the

sump on a quarterly basis, if sufficient water is present. The parameter list for operational
monitoring of the leak detection system is presented in Table 111-2, Sample volumes,
preservation methods, detection limits, holding times, and analytical methods are presented in
Table 111-3. The operational monitoring parameter list (Table 111-2) will be reviewed annually
and revised if appropriate, as described in Subsection 11.3.2 of this application and in
Attachment 11E, the Leachate Sampling and Monitoring Plan. In addition to quarterly samples

for chemical analysis, the volumes of water collected in the sump and discharged to the
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sanitary sewsr system will be recorded on a monthly basis. The records of voiumss will be

kept on file at the facility office.

110.2 Leak Detection Sample Collection
Providing that sufficient volumes can be obtained, samples for chemical analysis will be

collected from the monitoring sumps according to the following procedure:

1.

June 1995

Sample collection bottles will be provided pre-preserved from the analytical
laboratory. Prepare boitles by labeling according to EPA Chain-of-Custody

. {COC) requirements using a sample tag as shown on Figure 11F-3, .or

equivalent. The tag will be filled out in ink and in legible handwriting.

Spread a new piece of plastic sheeting on the ground next to the leak
detection sump sampling location in order to prevent sampling equipment
from contacting the ground. A new pair of disposable PVC or latex gloves will
be used by the sampler at sach sampling location in order to prevent
contarnination of the samples.

Collect samples using a dedicated pump (EPG TSP1-3 or equivalent).

Sample vials for volatile organics should be filled first. The sample should be
collected in a manner which minimizes sample disturbance. The sample
stream should be allowed to strike the inner wall of the vial to minimize
formation of air bubbles, Fill the sample vial or bottle with a minimum of
splashing. Fill each vial until the water forms a positive meniscus at the brim.
Allow the vial to overflow slightly, then replace the cap by gently setting it on
the watar meniscus, Tighten firmiy, but do not overtighten.

Invert the vial and tap lightly to check for air bubbles.
Place samples on ice immediately.

Fill appropriate bottles for other sample parameters. Note that leak detection
system samples are not field filtered for any analytical parameters. Place
samples in coolers with ice immediately following sample coliection. All
samples will be stored in ice coolers from time of collection through delivery to
the analytical laboratory.

. Fill a disposable plastic sample cup with 200 to 300 mil. of water from the leak

detection monitoring point and collect temperature, pH and specific
conductance measursments. These measurements will be collected with a
Corning Model M0 pH and conductivity meter, or equivalent, according to the
manufacturer's specifications. The pH and conductivity probes will be cleaned
between sampling locations by double rinsing with distilled water. The Model
M80 meter will be calibrated once prior to use for every 4 hours of use in the
field, according to the manufacturer's specifications for calibration.
Manufacturer's specifications for instrument use and calibration are included at
the end of this Attachment.
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9. Field measurements will be recorded on field data sheets, which will identify
the sampling location, time, date, and sampler, along with the measursments
collected and a description of the number ant type of sample botiles filled.
Copies of the field data sheets will be retained at the facility.

10. The Chain-of-Custody (COC) Form describing the sample will be drawn up by
the sampler. This form will accompany all samples, and be signed and dated
by the sampler at the time the samples are released. The individual accepting
the samples will also sign and date the same COC form acknowledging
receipt of the samples. Copies of the COC will be retained at the facility.

~111.3-Statistical-Evaiuation of-Leak Detection Systemr Menitoring Data
As soon as possible following each quarterly sampling event, a statistical evaluation of a
portion of the data will be conducted to determine ¥ a significant increase of certain
parameters has occurred. In order to reduce the facility-wide false positive rate (as discussed
in Attachment 11B), statistics will be performed on the following parameters:; chrome, copper,
arsenic, selenium, volatile and semi-volatile organic compounds. The list of parameters for
which statistical evaluation is performed will be evaluated on an annual basis. Waste codes
and ieachate analytical data will be reviewed to determine if the statistical evaluation should be
expanded to include other parameters which are analyzed for that may provide reliable
indicators of environmental impacts at the facility, given changes in waste or leachate

composition.

The leak detection system data will be evaluated on an intra-point basis, so that operational
monitoring data from the leak detection sump will be compared to the background data set
from that same sampling location. Follow the procedures outlined below for statistical

evaluation. If the reported concentration results in an exceedance of that test statistic, then

the procedure outlined in Subsection 11.9.3 will be followed.

1. Tabulate, evaluate, and reduce the existing background data. Review data to
determine completeness and to determine if sample locations were consistent
and clearly defined. Review any additional background data in the same
manner when background data collection is complete.

2. Revise, if necessary, the sstimated quantitation limits (RDLs) for each
constituent. RDLs reported by analytical laboratories may change with time.
Use the largest detection limit for each parameter wherever a correction for
censored data is needed. Using the largest reported RDL vaiue for each
- constituent is appropriate because the maximum value sets the level of
accuracy that can be attained in future monitoring, even if RDL values
decrease in the future.
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if the background data set is 100 percent censored, do not perform statistics.
The actual leve! of detection will serve as the trigger value for resampling. In
this case, an operational monitoring sampie result which exceeds the
analytical detection limit will be confirmed by collecting an individual sample at
that location and analyzing for the parameter which sxceeded background.
This measure is being taken in order to rule out laboratory error as a source of
the dstection. ¥ the analyte is not datected in the confirmatory sampis, no
further action will be taken. if the anaiyte is detected, resample at that location
in quadruplicate. Evaluate the resampling data by following step number 6
below, using the statistical procedurs appropriate for the percentage of
nondetects in the results.

- ~Assess the underlying statistical “distribution of the data, and corret for log

normality if necessary. After the first round of statistical evaluation has been
completed, this step will consist of transforming the current data, if necessary,
based on the previous evaluation. As recommended in the February, 1993
USEPA Guidance document, assess normality by constructing probability
plots,

Follow the attached guidance for constructing probability plots. The plotted
points will approximate a straight line if the data are normal. Construct
probability plots of the log-transformed and the raw data for each parameter.
Compare the plots and decide which representation of the data is closer to the
normal distribution. i the log transform of the data is sslected as an
appropriate transformation, transform all background and operational data for
that sampie point for that parameter prior to conducting any statistical tests on
the data. State whether the statistical test was conducted on raw or
transformed data in all reports regarding the data.

Inspect the data set for outliers. Conduct formal testing for outliers only if a
reported concentration is orders of magnitude higher than the rest of the data
set. Follow the procedure for outlier testing presented at the end of this
attachment. The outlier test assumes that the data other than the outlier
follows a normal distribution. Therefore, if the data set is log-normally
distributed (see number 3 above), conduct the outlier test on the log-
transformed data. Correct or remove an outlier from the data set only if the
value can be identified as:

(1) an error in transcription or dilition;

2 a documented error in an analytical procedure or report of matrix
interferences in the procedure; or

(3) some other factor from those listed in the RCRA guidance (USEPA,
1989; USEPA, 1993).

In the event an outlier can be verified, obtain MDNR permission before
removing the outlier from the data set. If no obvious cause can be identified
for a value being an outlier, it will remain in the gperational data set used for
statistical evaluation unless MDNR approval is obtained to remove it.

All-l-4 2804.07 DOOO-ATFford0s10.412



8. inspect the current round of data for nondetects. if a parameter was reported
to be below the RDL for that round, then do not periorm a statistical test with
that data (i.e., do not perform a statistical evaluation to determine f a
nondetect represents an excesdance of background). Add the analytical
resuit to the database for that sampie point. This approach is being taken
because it is reasonable to assume that a nondetsct cannot represent an
exceedance of background.

7. Evaluata the degree of censorship in the data, and select the appropriate
statistical test based on this evaluation. After the first round of statistical
gvaluation has been completed, this step will consist of svaluating whether the
statistical test used during previous rounds remains an appropriate choice for

-~ tne-data-set: -The following steps-will be- followed in determining how censored
data will be handled and in choosing the statistical test to be performed for
each sampling point:

a) if the percentage of nondetects in the database for the sample point is
less than 15 percent, substitute of a value of 1/2 the RDL for all
nondetects and calculate a prediction interval according to the
procedure included at the end of this Attachment.

b) If the percentage of nondetects in.the database for the sample point is
betwsen 15 and 50 percent, use Cohen's or Aichison’s adjustment to
calculate the mean and standard deviation of the background data. -
Use these adjusted statistics to caiculate a prediction interval. Follow
the procedures presented at the end of this attachment to determine
which of Cohen’s or Aichison’s adjustment should be used, Calculate
the prediction interval according to the presented procedure.

c) if the percentage of nondetects in the database for the sample point is
between 50 and 80 percent, use the Wilcoxan Rank-Surn Test to
compara operational monitoring results to background data,
Procedures are attached.

d) if the percentage of nondetects in the database for the sample point is
90 percent or greater, calculate a Poisson prediction limit. Procedures
are included at the end of this Attachment.

e) if the percentage of nondetects in the background data set is 100
percent follow the procedure listed above in step number 3.

8. If the statistical test performed for step number 7 above indicates that an

exceedance has occurred, follow the steps outlined in Subsection 11.9 of the
Permit.
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TABLE 1101

BACKGROUND LEAK DETECTION MONITORING PARAMETERS

1 Sampling is Completed:

Alkalinity (as CaCQ,)
Arsenic

Barium

Bicarbonate alkalinity
BOD

Cadmium

Calcium

Carbonate alkalinity
Chloride

) Nickel

Chromium
con
Copper
Cyanide
lron

Lead
Magnesium
Mercury

pH (field and laboratory)

Sslanium

Siiver

Sodium

Specific conductance
(field and iaboratory)
Sulfate

TOC

Total recoverable phenolics
Zinc

Scan 8 Phenolics:

2-Chlorophenol
4-Chiloro-3-methylphenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,5-dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Scan 7 Polynuclear Aromatic Hydrocarbons:

Acenaphthene
Acenaphthylene
Anthracene
Benzo{A)anthracene
Benzo{A)pyrens
Benzo(B)fluoroanthene

Benzo(G,H,)perylene
Benzo(K)fluoranthene
Chrysene
Dibenzo(A,H)anthracene
Fluoranthene

Fluorene

indeno(1,2,3-CD)pyrene
Naphthalene
Phenanthrene

Pyrene

Thalfium

Antimony
Beryllium Tin
Cobalt Vanadium
Volatiie Organic Compounds (VOCs):
Benzene 1,2-Dichlorobenzene Ethylbenzene
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Bromomethane Dichlorodiflucromethane Tetrachloroethene
-Carbon tetrachloride 1,1-Dichloroethane 1,1,1-Trichloroethane
Chlorobenzene 1,2-Dichloroethane 1,1,2-Trichloroethane
Chlorosthane 1,1-Dichioroethene Trichloroethene
2-Chloroethylvinyi ether trans-1,2-Dichloroethene Trichlorofluoromethane
Chiloroform 1,2-Dichloropropane Vinyl chloride
Chloromethane cis-1,3-Dichioropropene
Dibromochloromethane trans-1,3-Dichloropropene
NOTES:
1. Leak detection samples are analyzed for total metals and are therefore not field-filtered.
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater.
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TABLE 1112

LEAK DETECTION OPERATIONAL MONITORING PARAMETERS

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Cobalt
Copper
Lead
Mercury
Nickel
Selenium

Silver
Thallium
Tin
Vanadium
Zinc

Bicarbonate alkalinity
Carbonate alkalinity
Calcium

Chioride

| Gyanide

Iron
Magnesium
pH*

- 1 _Sodium

Specific Conductance*
Sulfate
Total recoverable phenolics

Acenaphthene
Acenaphthylene
Anthracene
Benzo(A)anthracens
Benzo(A)pyrene
Benzo(B)fluoroanthene

Benzo(G,H hperylene
Benzo({K)fluoranthene
Chrysene
Dibenzo(A,H)anthracene
Fluoranthene

Fluorene

Indeno(1,2,3-CD)pyrene
Naphthalene
Phenanthrene
Pyrene

1,2-Dichlorocbenzene

Subsection 11.9.2.

Benzene Ethylbenzene
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride
Bromoform 1,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Bromomethans Dichlorodifluoromethane Tetrachloroethene
Carbon tetrachloride 1,1-Dichloroethans Toluene
Chilorobenzene 1,2-Dichlorocethane 1,1,1-Trichloroethane
Chloroethane 1,1-Dichloroethene 1,1,2-Trichloroethane
2-Chloroethylviny ether trans-1,2-Dichloroethene Trichloroethene
Chloroform 1,2-Dichloropropane Trichlorofluoromethane
Chloromethane cis-1,3-Dichloropropene Vinyl chloride
Dibromochloromethane trans-1,3-Dichioropropene
NOTES:
1. Leak detection samples are analyzed for total metals and are therefore not field-filtered.,
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136
(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater.

3. This list will be reviewed annually and revised ¥ appropriate as discussed in

June 1995

2804.07 COBO:ATF ford0210,Ti2



TABLE 110-3
LEAX DETECTION SAMPLING PARAMETERS AND METHODS
Holding Time
Antimony {total) €020 1 pg/L G, N & months
Arsenic {total) 6020, 7061 1 ag/L G, N & months
Barium (total) 6020 5 pg/L G, N € months
Beryllium (total - : - 8020 T-ug/l. - -GN * 8 months
Cadmium (total) 6020 0.2 ug/L G, N ’ & months
Chromium (total) 6020 1 pg/l G, N & months
Cobalt (total) 6010 15 pg/l G N & months
Copper (total) 6010 1 ug/l G, N ' £ months
Lead (total) 8020 1.0 pg/L G, N 6 months
Mercury (total) 7470 0.2 pg/l G N 38 days
Nickel (total) 6020 50 ua/L G N 6 months
Selenium (total) 6020, 7741 1 xg/L G N & months
Silver (total) 6020 0.5 ug/l. G N & months
Thallium {total) €020 2.0 ug/L G, N & months
Tin (total 200.7% 500 ug/L G, N 6 months
Vanadium (total) 6010 10 ug/L G, N 6 months
Zinc (total) 6020 4 ug/L G, N 6 months
iren (total) 6010 0.02 mg/L. G, N € months
Bicarbonate alkalinity 3101 5 mg/L " P, R 14 days
Carbonate alkalinity 3101 10 mg/L P,R 14 days
Calcium 6010 1 mg/L G, N 6 months
Cyanide 335.2 § ug/L P, H 14 days
Magnesium ) 6010 1 mg/L G N 6 months
Sodium 68010 1 mg/L G N 6 months
Chilorids 352 1 mg/L PR 28 days
Sulfate ) 3754 2 mg/i. P,R 28 days
Total recoverable phenolics €065 0.01 mg/L AG T, S 2B days
Benzene 8260 1.0 mg./L C,GTRH 14 days
Ethylbenzene 8260 1.0 mg/L C,QTHR 14 days
Telusne 8260 1.0 mg/L C,GTRHR 14 days
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TABLE 111-3
LEAK DETECTION SAMPLING PARAMETERS AND METHODS
Vinyl chioride 8250 5.0 mg/L C,GTHR 14 days
Bromodichioromethane 8260 1.0 mg/l. C.GTR 14 days
Bromoform 8260 1.0 mg/i CG TR 14 daye
Bromomethane ..-B260 ~-B.0-mg/L -GG, T, R -14 days
Carbon tetrachloride 8280 1.0 mg/L C.GTH 14 days
Chlorobenzene 8260 1.0 mg/L C.GTAH t4 days
Chloroethane 8260 5.0 mg/i. C.GTAHR 14 days
2-Chloroethylvinyl ether 8260 5.0 mg/L C.GgTHR 14 days
Chloroferm 8260 1.0 mg/L C.GT.R 14 days
Chloromethane 8260 5.0 mg/L C.GTAH 14 days
Dibromochloromethane 8260 1.0 mg/L C,GTRHR 14 days
1,2-Dichlorobenzene 8260 1.0 mgiL C.G TR 14 days
1,3-Dichiorobenzene 8260 1.0 mg/L CGTAH 14 days
1,4-Dichlorobenzene 8260 1.0 mgil—" C.GTAH 14 days
Dichlorodiflucromethane 8260 5.0 mg/L C, G TR 14 days
1,1-Dichioroethane 8260 1.0 mg/L C.GTRH 14 days
1,2-Dichloroethane 8260 1.0 mg/L C.G, TR 14 days
1,1-Dichioroethene 8260 1.0 mg/L C,G TR 14 days
trans-1,2-Dichlorosthene 8260 1.0 mg/L C.G, TR 14 days
1,2-Dichloropropane 8260 1.0 mg/L C,G TR 14 days
cis-1,3-Dichieropropene 8280 1.0 mg/l C.GTRHR 14 days
trans-1,3-Dichloropropens 8280 1.0 mg/l. C.GT,R 14 days
Methylene chioride 8260 5.0 mg/L C,G TR 14 days
1,1,2,2-Tetrachlorosthens 8260 1.0 mg/L C,GTHR 14 days
Tetrachioroethene 8260 1.0 mg/l. C,G TR 14 days
1,1,1-Trichloroethane 8260 1.0 mg/L C,QTHR 14 days
1,1,2-Trichloroethane 8260 1.0 mg/l C,G TR 14 days
Trichicroethene 8260 1.0 mg/i. CGTHR 14 days
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TABLE 1t0-3

LEAK DETECTION SAMPLING PARAMETERS AND METHODS

Holding Time
2.4,5-Trichlorophenol 8270 10 g/t AG R E
2,6,4-Trichiorophenol 8270 10 pgfl AG, R E
2,4-Dichlorophencl 8270 10 gg/l AG, R E
2,4-Dimethylphanol -B27n ~10.pg/l -AG-R , E
2,4-Dinitrophenot 8270 50 pg/l AG, R E
2-Chlorophenol 8270 10 ug/t AG, R E
2-Nitrophenol 8270 10 pg/l AG, R E
4-Nitrophenol 8270 50 ug/l AG, R E
2-Methyl-4,5-dinitrophenol 8270 50 ng/L AG, A E
Pentachlorophenol 8270 50 ug/L AG, R E
4-Chloro-3-methylphsnot 8270 10 ug/L AG, R E
]é’henol 8270 10 pg/L AG R E
Acenaphthene 8310 1.0 ugiL AG,R E
Acenaphthylene 8310 1.0 pg/L AG, R E
Anthracene 8310 1.0 gg/L AG, R E
Benzo(A)anthracene 8310 1.0 pg/L AG, R E
Benzo(A)pyrens 8310 2.0 pgiL AG, R E
Benzo(B)fluoranthene 8310 2.0 ug/t AG, R E
Benzo(G,H,}fluoranthene 8310 5.0 pg/L AG, R E
Benzo(K)fluoranthene 8310 2.0 ug/L AG, R E
Chrysene l 8310 1.0 pg/L AG, R E
Dibenzo{A,H)anthracene 8310 8.0 pg/L AG,R E
Fluoranthene 8310 1.0 pg/L. AG, R E
Fluorene 8310 1.0 ug/L AG, R E
June 1985
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TABLE 110-3

LEAK DETECTION SAMPLING PARAMETERS AND METHODS

onain
Indeno(1,2,3-CD)pyrens 8310 5.0 ugit AG, R E
Naphthalens a310 1.0 xg/L AG, R E
Phenanthrense 8310 1.0 ag/l AG, R E
Pyrene ‘ .. _B310 : - topgll -AG,-R E
NOTES:
1 "Test Methods for Evaluating Solid Waste,” SW-848, Third Edition.
2 USEPA Methods 500/4-79/200.
P Plastic.
G Gilass,
R Refrigeration.
N Nitric acid to pH <2.
T Teflon®-lined cap.
E 7 days to extraction and 40 days from extraction,
s Suffuric acid to pH <2,
AG Amber glass.
C Hydrochioric acid to pH <2.
H NaOH to pH >12.
June 1895
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EQUIPMENT OPERATION AND CALIBRATION MANUALS

A7



~ The MaQ is a portable, microprocessor based, pH,
- conduclivity and dissolved oxygen meter,

display indicators

temperature measurement
auto endpoint selected

—— M — stored measurement
MR - recatied measusement
Cal - calibration in progress

parameter measuerement

— parameler units

S mgll %$Or

| 1888

pH B mv

start calibration

‘on/change to second
parameter!off .

start and stop measurement
hald for 4 seconds to change ——
from auto to manual endpoint

i

stares result into memory .

recalls stored result i

. '- - .7 : '! ’ B
M0 Operating Instructions peind the Battery ..

Remova rubber battery door on the rear of the meter.

‘ .‘I'J_-';? h .
3l Press cal - cal 1 is disptayed. Atler endpointing

uthe display automatically updates to the calibrated

Fit battery - alkaline type 9V PP3/1604 or equivalent, *  value shown, or the temperature compensated

Make sure polarity is correct when fitting. The meter
must be calibrated after replacing the battery,

Installing a Sensor ...

Locate the pins of the sensor in the meter and push
firmty inte the meter. The sensor is removed by
squeezing down the caleh at the rear and pulling the
sensor away from the meter.

Making a Measurement ..
pH
vent sleeve to expose the fill hole, .

D.0. - remove the sensor wetting cap. Move the
sensor in a gentle circufar motion when measuring.

Cond - immerse probe 6 haifway p_dim in salution,

, Press mode, read, calor Mo turn meter on
" and start measurement. Place sensor inlo solution,

Automatic endpoint detection freezes the display
when plateau is reached; to manualfy endpoint press

read. Press read again to stard new measurement,

Confinuous measurement may be selected by
pressing and holding recrd for 4 seconds. {In this
mode battery consumption is higher and the meter
wil not automatically switch off when not in use.)

Return to auto endpoint by pressing and holding
read for 4 seconds.

.. ARer use, close the fill hole (pH) and replace the
1 wetting cap (pH and DO).

i Calibrating. ..

: Far greater accuracy, cafiorate the meter regularly.

't polnt

Place the sensor in the calibrating medium:

pH pH 7 butfer 7.00 pH (at 25°C)
Cond  Holdin free air 0.00 pu5

TGS  Heldin free air 0.00 mgit

. DO Zero oxygen solution 0. %0,

{mgfL 0, is caforated in %0, mode).

value

_ Il read is pressed after Cal 1 update, the meter

~ remove the sensor wetling cap and slide the |

H'l tﬁ

; ‘eg if salinity = 5 g/l selting = 95

. assumes ona point calibration only is required.

Samples ¢an now be measured.

2 point
Place the sensor in the second calibration medium:
“pH  pH 4 or 10 buffer 4.00 dr 10.01 pH (al 25°C)
Cond Cond std. AorB 1413 pSor 1288 mS
'TDS Condstd. AorB . 706 mg/l or6.44 g
DO  Hold ia air 10 mm
above fresh water 100 %0,

; Press cal - cal 2 is displayed. After endpointing
- the display automatically updates to the calibrated

_valug shown or the temperature compensated
§
value,

", Dissolved oxygen only .
* In practice, cal 2 is required more frequently than

cal 1, this is achieved by pressing cafiwice lo
advance direcily fo cat 2.

In mg/L. O, mode, correction may be made for
salinity and barometric pressure. Press caf - 100
! is displayed. Use A and ¥ to adjust the display

' according to these tables:

Cond {mS) Sallnity {g/l)  Setting
- ad 100
[ 25 87
I " 540 Fe]
13 15 ]
20 10.0 0
\ 24 125 8
Hi 150 85
H 115 B2
!' M 200 B
. IBlromelrlc Satting Barometric Satting
Pressura {mm] . Prasgury {mm)
600 7% 720
620 62 740 97
- 'f~ 640 B4 760 100
B T 87 780 103
680 30 - Boo 105
00 9z B2 108

if pressure = 740 mm sefting = 97

"*1 for both parameters, setting will be 95 x 97% = 92

] o s
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L Eak e b,

DTSN TR

Using the'iemory ... Rt EI Jow battery voltage . Reordering information... . "
5 measurements can be slored in the memory., 1] - " flerm cat. !
. low glectrode slope; condition/ranew Maler only 473617
Entering a reading into memery v & ¢ pH sensar 473619
. I sensor (pH only} o AT
Press M when measurement has endpainted. .4 ' . w;‘:“ms.‘;zwus sansor plien
M 1{orM 2-M 5if readings have already been 1, /A Detault calibration values in memory. SERSOT & parg carrying case 4713622
stored) is displayed indicaling that the reading has ‘i not calibrated (2 point), or battery replaced 1413 S conductivity snﬁ:m (AL 5;:30 mt. gasgi
LM ; : hraf 12,88 mS conguctivity standard (8}, 500 mL 36
been saved. Flashing M indicates memory is full 11 since fast calibration T, Zaro oxygen solufion, 500 mL £73625
. Recalling memory ] manuat endpoint selected (continuous \ DO membrana replacement ki 473626 ;
: ; i H 7 putfar sachel {pack o 30) 473650 o
Press R-the last saved measurement S i O measurement) N :H + bofr aachet (::ck w20 7est
displayed, Press R again o recall the previpusly \| pH 10 butler sachat (pack of 30) 473652
saved measurement. MR 110 MR 5 indicates @ auto endpoint selecled v opH milpack 4,7, 10, pack o 30 assorted) 4;33;2
which saved m . . . ) || pH etectr g fill sotution, 3 x § mL 4
ch saved measurement is being displayed. keypad not responding - replace battery and , DOslectioiyte, Jx 5 mL 4rassd ;
Clearlng last memory | fecatorae, \ outerstlin AL IO TS e w
1n memory feca mode (MR) press Mto clear the Buffer soluion pH 10.01, 2 x500 . (blus) 478510 o
measurement being displayed. Only the tast Operating Hints ... 1, Replaceabls ceramic junctions (pH), pack of 3 471269 -
entered measurement CZ” t;e %5‘932’3‘3- e, "b4 1. Use distilled water when transferring from one { 3
measurements are saved, the cannot be solution to ancther. i P aadt . -
cleared without first clearing M 4 and M 3. . - Meter SPeCIflqa“on Tt
A4 2. Responsemelisa function of the sensor and Temperziura compansation: i
Clearing all memary ! the solution. If the solutions are at ditferent tem- L 0- 100G W
Prass Runil M C is displayed, then press M. Al 1} peratures {or ionic strength - pi only) allow gﬂ;‘:ﬂf"'wos P ’
memory will be cleared. - ' I more time for the sensor to raspond. Range Rasalition !
‘ it 3. Avoid handling the sensor tip. ’ Temp  ~05°C-100°C 0.4
Changing Mode ... "4 Make sure noglarge air bubb?eé are trapped iy bR oo
. . | 4. my 0~ 1000 mV tmyv
Press mode lo enter the second function ofthe under the sensor when making measurements. I Cond 000 -199918 0.01pS
sensor, .e. pH to mV, conductivity to TDS, %0, to | o 20.00 S - 1999 1S 0.1 5
mgLO, | 5. Do not use calibratidn standards after the 200 - 1999 45 LS "
. jrati ‘ : i 200-19.99 oM i
Press mode again fo turn the meter off. AT I expu'ahon date. o " 105 n,ua—m.oo':a;t 001 h i
.o 6. Wetting caps should contain. 10.0 - 100,0 my. 0.1 mgll '
Display Codes/Problem Selving . .. || pH-pHT buffer; DO distled water. - o i i
Using the Test Plug | T 7. For greatest acouracy calibrants and samples 0o 0-200%0, o y
The test plug is provided 1o test the meter. 1y shouldbe at tha same temperature.. - 0-200mglL 0.1 mgt I
Replace the sensor with the test plug andpress 1.8 pH- keep tha electrode filled with the | Auto swiich of:  not epsrated for 10 minutes after andpaint. f
read. The display should read: 1 appropriate fill solufion to prevent reading drift. ; Marhory: up 10 § measurgments can bé siored.
700pH£05, 25°G 42 1 9. Conduclivity ~ the sensor shield and probe 2 I-% \
+E1 - measurement out of range: check that sensor © should be kept clean. Make sure no air bubbles | 5
fip is immersed in solution and the wetting Lo in the cell chamber during measurement. . " b
v .. cap is remaved [il applicable} 1 10. Dissolved oxygen - the sensor can be removed L-’
E2 - cal 1 out of range } check correct calibration " for several hours as a rechargeable battery o
€3 cal 2 out of range ) mediurn is used. < lhe.sensnr will maintain poianzqhon. For longer | coming Incorporated
% " ps periods the sensor should remain connecled 10 | Sciance Products Division
Condition/renew sensor” .- h . o ”
. (I o meter lo maintain polarization and recharge | Coming. New York 14831
£4 - sensor disconnected the sensor batte USA
. Sor basiery.. Teh: 1-607-137-1687 473655 Rev, A, 389
R AR oy




- ~ensor Information
for direct in nd leaded pH, DO and Conductivity Sensors

+ pH Sensor

[

------ e il
Vet Slogve ——— e 7 it hole

replaceable ceramic junclion -——— ——-— &

e
For optimum performance:

1. Belare use remove wetting cap from tip of sensor, and sfide the vent
sleeve to expose the fill hole.

2. Make sure that the Fll solution is not more than 25 mm (1 inch) below
the ill hale. Add KCl solution if necessary.

3. Gently tap the sensor to remove any air bubbles at the ceramic junction.

4. Condition the new sensor by soaking in pH 7 buffer for 2 hours.
Prolonged soaking is net recommended,

5. Calibrate and measure samples as described in the M90 instructions.
Aliow sufficient time for the sensor to stabilize when measuring samples
of different temperatures, or of low ionic strength, Manual endpainting is
advised with these samples.

" 6. After use, check the level of fill selulicn, reposition the vent sleeve to

cover the fill hole, and replace the wetting cap containing pH 7 buffer {if

the sensor wit! not be used again for more than 2 days, we recommend

using saturated KCl in the welting cap). J

welting cap

Precautions and Limitations:

1. Do notwipe the sensor tip - blot dry with a lint-free tissue.

2. Do notuse KCl saturated with AgC as this may damage the reference
element. .

3. Do nolleave the sensor In prianic solvents, strong basic solutions,
concenlrated llucride solutions, or hydrofluoric acid for extended
pericds. Measurements made in these solutions should be taken quickly
and the sensor rinsed immediately with distilled water, After rinsing,
seak in pH 7 buffer for 2 hours.

4. Do notmeasure solutions that exceed 4 temperature range of
0-100°C.

Mainienance and Troubieshooting:

Prolonged use and ageing may reduce performance Le, slow response, Jow
slope values, continuous drift or erratic readings. These may be caused by:
Air in junctlon — remove air bubbles by gentle tapping.

Excess KCl crystals - KC! crystals may build up and settle on the sensor
tip, or the KC| may become discolored, Remove the old filf solutien and use
warm distilled water to dissalve the crystals. Remove water and refill using
fresh KCI sehation,

Blocked junction ~ KCl crystals can block the junction. To test for this, biot
the tip dry and air dry for one hour. If ro KCI crystals appear at the tip of the
sensor the junction is blocked, Remove the ceramic junction using tweezers,
and insert new junction (Cat. 477269). Tap gently to remove any aif bubbles.
Contaminated pH buib - i.e. protein/oil contamination.

Protgin — soak the sensor in 10% pepsin salution adjusted to pH 2 with HC

lor 30 mnutes. Hinse wmg sl
Oil — wash sensor tip wiﬁw ’
sensor in acelone solutick”
with distilled water and s0.

ied water and soak in pH 7 buffer for 2 hours,
“vater-acetone solution, D nol soak the
“may cause the seals {o deteriorate. Rinse
A7 butfer for 2 hours.

-

» Dissolved Oxygen Sensor

replaceable membrane cap -~ - ———— <

/
0 ———— walling cap
installation:

DO membrane caps are fragite. Handle with care o prevent damage.

The sensor is shipped dry and must be filled betore use. Unscrew the
membrane cap from the sensor. I the silver/gold tip is tarnished clean
carefully using electrode cleaning compound or silver polish, paying
particular attention to the gold cathade. Rinse tip with DO electrelyte, and fil
membrane cap, aveiding air bubbles. Hold the sensor vertically and gently
screw the membrane cap onto the sensor, allowing surplus electrotyte to run
out. Fit sensor to the meter and aflow 1 hour minimum fer polarization.
Calibrate as described in M0 instructions.

For optimum performance:

1. Before use remove wetting cap from tip of sensor.

2. Forimmediate use the sensor should be kept connected to the meter,
The sensor may be removéd lor up lo 3 hours as a rechargeable battery
in the sensor will maistain polarization. For extended slorage remove
the membrane cap and rinse with water, and clean {he sensor fip. Store
dry with the membrane cap loosely fitted. Do not fit wetting cap.

3. When making measurements the sample should be stirred al a constant
speed i.e. approximately 20 cm/second (8 inches/second),

4. Allow sufficient time for the sensor to stabilize when measuring samples
of different temperatures - in some cases this can be several minutes.
Manual endpeinting is advised with these samples. Make sure the
sensor is immersed to a depth of at least 40 mm (1,5 inches) to cover
the temperature sensing element.

5. Atter use replace wetlting cap containing distilled water lo prevent
electroiyte from drying out.

6. Regular maimtenance is importan o ensure optimum performance.
Replacement of membrane caps depends on usage - we recommend
replacement every 2 1o 4 weeks. :

Maintenance and Troubleshooting:

If the sensor will not calibrate, o becomes stuggish or erratic:

1. The silver/gald sensor tip may become tarnished with time. For optimum
performance clean tip and refill cap every 2 weeks as described in
Instakation.

2. The zero oxygen solution wit} absorh oxygen if left exposed 10 air and
this will cause inaccurate cafibration. Use fresh zero oxygen solution,

3. Make sure there are no air bubbles inside the membrane cap when
filing with DO efectrolyte. Check by looking up through the membrare
frem the bottam of the sensor. .

4. Check the membrane for damage and replace with new cap
(Cat. 473626) as necessary.

« Conductivity Sensc

clear plastic stigld ——-——-—- -
- only remove for cleaning

For oplimum performance:

1. Make sure the clear plaslic shield is in place when measurin

2, When measuring make sure the solution is above the cell ch
and below the vent hole.

3. To prevent carryover from high fo low conductivity sohutions
distilled water between measurements.

4. Make sure the cel chamber is bubble free when measuring.
bubbles, immerse probe in the solulicn at an angte and then
verticaf position.

5. Allow sufficient lime lor the sensor to stabilize when measur;
different temperatures. Manual endpointing is advised with It

6. The sensor is not recommended for low ignic strength solutic

7. Clean the probe and shield with distifled waler after use.

General Troubleshooting for all Sensors

1. Toverify meter is warking check using the test plug.
2. | the sensor cannector becomes damaged or wel the display
E4 when a sensor is connected.

3. Ifthe lemperature sensing element becomes damaged the te
display may read E1 when a sensor is connected,

Ordering Information:

ltem
pH sensor

. pH electrode fill sofution, 3 x 5 mL

pH 7 buffer sachet {pack of 30)

pH 4 buffer sachet (pack of 30}

pH 10 buffer sachet {pack of 30)

pH multipack, pH 4, 7 and 10 {pack of 30 assorled sachets}
Buffer solution pH 4.00, 2 x 500 mL. (red)

Butfer solution pH 7.00, 2 x 500 mL (yellow)

Bulfer solution pH 10.01, 2 x 500 mL (blue)

Buller rainbow pack, pH 4.00, 7.00 and 10.01 {2 x 500 mL of eact
Replaceable ceramic junctions {pH), pack of 3

DQ sensor

DO electrolyte, 3x S mL

Zero oxygen solution, 500 mL.

DO membrane replacement kit, pack of 2

P0, electrode cleaning compound

Conductivity/TDS sensor

- 1413 S conductivity standard, 500 mL

12.88 mS conductivity standard, 500 mb
Rinse solufion sachel {pack of 30}

Corning Incorporated

Scienca Produets Division

Coring, Naw York 14831

USA

Tel: 1-607-737-1667

Tachnical Inlormation Canter: 1-(800}-222.7740
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LYSIMETER MONITORING PLAN AND PROCCEDURES



ATTACHMENT 11J

Lysimeter Montioring Plan and Procedures

114.1  Lysimeter Monltoring Plan and Fleld Procedurss

O-ne sample from each lysimster will be collected guarterly for chemical analysis provided a
sufficient volume of fluid can be obtained. The two lysimeters aré located betwsen the
sedimentation basin and the perimeter dike of Cell |, as shown on Figure 11J-1. To maintain
consistency with the previously collected background samples, it is recommended that
samples are identified as LY-1A-OP and LY-1B-OP. A schematic of the Teflon® lysimeters is
shown on Figure 11J-2, and a description of their operation and sampling methods are found
on Figure 11J-3. Collected samples will be preserved on ice until delivery to the laboratory for

analysis, if refrigeration is required.

All samples will be properly labeled according to EPA Chain-of-Custody requirements using a
sample tag as shown on Figure 11J-4, or equivalent. The chain-of-custody tag will be
attached to the sample container at the time the sample is coliected. The sample container

will be sealed tightly. The tag will be filled out in ink and in legible handwriting.

The Chain-of-Custody Form describing the sample will be drawn up by the sampler. This form
will accompany all samples, and be signed and dated by the transferee at the time the
samples are released. The individual accepting the sample will also sign and date the form

acknowledging the receipt of the letier that describes the transfer.

The parameters that have been monitored in the background monitoring program are listed in
Table 11J-1. Because the lysimeters are designed to monitor Cell |, new parameters are not
being added to this monitoring plan. Sample container types, preservation methods, holding
times, detection limits, and analytical methods for the operational monitoring are listed in
Table 11J-2.

A detailed laboratory QA/QC program is provided in Attachment 11A.
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11J.2 Stetistical Evaluation of Lysimeter Monitoring Data
As soon as possibie following each quarterly sampling ever, a statistical evaluation of a

portion of the data will be conducted to determine if a significant increase abova background

concentrations has occurred. Statistics will be performed on all the parameters listed in

Table 11J-1.

The lysimeter data will be evaluated on an intra-point basis, so that operaticnal monitoring

data from each lysimster will be compared to the background data set from that same

-sampling location. -Follow the procedures outtined below for statistical evaluation. If the

reported concentration results in an exceedance of that test statistic, then the procedure
outlined in Subsection 11.10 will be followed.

1.

June 1995

Tabuilate, evaluate, and reduce the existing background data. Review data to
determine completeness and to determine if sample locations were consistent
and clearly defined. Review any additional background data in the same
manner when background data collection is complete.

Revise, if necessary, the estimated quantitation imits (RDLs) for each
constituent. RDLs reported by analytical laboratories may change with time.
Use the largest detection limit for each parameter wherever a correction for
censored data is needed. Using the largest reported RDL value for each
constituent is appropriate because the maximum value sets the level of
accuracy that can be attained in future monitoring, even if RDL values
decrease in the future.

if the background data set is 100 percent censored, do not perform statistics.
The actual level of detection will serve as the trigger value for resampling. In
this case, an operational monitoring sample result which exceeds the
analytical detection limit will be confirmed by collecting an individual sample at
that location and analyzing for the parameter which exceeded background,
This measure is being taken in order to rule out laboratory error as a source of
the detection. If the analyte is not detected in the confirmatory sample, no
further action will be taken. If the analyte is detected, resample at that location
in quadruplicate. If any of the reported concentration exceed the RDL, then
follow the procedures listed in Subsection 11.10.3.

Assess the underlying statistical distribution of the data, and correct for log
normality if necessary. After the first round of statistical evaluation has been
completed, this step will consist of transforming the current data, if necessary,
based on the previous evaluation. As recommended in the February, 1993
USEPA Guidance document, assess normality by constructing probability
plots.

Follow the attached guidance for constructing probability plots. The plotted
points will approximate a straight line if the data are normal. Construct
probability plots of the log-transformed and the raw data for each parameter.
Compare the plots and decide which representation of the data is closer to the

Ald-J-2 2804.07 0O00:RTFford0910.A12
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normal distribution. if the log transform of the data is selected as an
appropriate transformation, transform all background and operational data for
that sample point for that parameter prior 1o cohducting any statistical tests on
the data. State whether the siatistical test was conducted on raw or
transformed data in all reporis regarding the data.

Inspect the data set for outliers. Conduct formal testing for outliers only if a
reported concentration is orders of magnitude higher than the rest of the data
set. Follow the procedure for outlier testing presenied at the end of this
attachment, The outlier test assumes that the data other than the outlier
follows a normal distribution. Therefore, if the data set is log-normally
distributed (see number 3 above), conduct the outlier test on the log-

“transformed data. “Correct or remove an outlier fromthe data set only if the

value can be identified as:
a) an error in transcription or dilution;

b) a documented error in an analytical procedure or report of matrix
interferences in the procedure; or

c) some other factor from those listed in the RCRA guidance (USEPA,
1989, USEPA, 1993).

in the event an outlier can be verified, obtain MDNR permission before
removing the outlier from the data set. if no obvious cause can be identified
for a value being an outlier, it will remain in the operational data set used for
statistical evaluation unless MDNR approval is obtained to remove it.

Iinspsact the current round of data for nondetects. If a parameter was reported
to be below the RDL for that round, then do not perform a statistical test with
that data (i.e., do not perform a statistical evaluation to determine if a
nondetect represents an exceedance of background). Add the analytical
result to the database for that sample point. This approach is being taken
because it is reasonable to assume that a nondetect cannot represent an
exceedance of background. -

Evaluate the degree of censorship in the data, and select the appropriate
statistical test based on this evaiuation. After the first round of statistical
evaluation has been compileted, this step will consist of evaluating whether the
statistical test used during previous rounds remains an appropriate choice for
the data set. The following steps will be followed in determining how censored

" data will be handled and in choosing the statistical test to be performed for

each sampling point:

a) If the percentage of nondetects in the database for the sample point is
less than 15 percent, substitute of a value of 1/2 the RDL for all
nondetects and calculate a prediction interval according to the
procedure included at the end of this Attachment.

b) if the percentage of nondetects in the database for the sample point is
between 15 and 50 percent, use Cohen’s or Aichison's adjustment to
calculate the mean and standard deviation of the background data.

Al1-J-3 2804.07 0000:RTF ford0910.A12



June 1895

Use these adjusted statislics 10 calculate a prediction interval. Follow
the proceduras presented at the end of this attachment to determine
which of Cohen's or Aichison's adjustment should be used. Calculate
the pradiction interval according to the presented procedurs.

c) if the percentage of nondetects in the database for the sample point is
bstween 50 and 90 percant, use the Wilcoxan Rank-Sum Test to
compare operational monitoring results to background data.
Proceduras are attached.

d) i the percentage of nondetects in the database for the sampls point is
90 percent or greater, calculate a Poisson prediction fimit. Procedures
~-~are"rciuded at-theend-of this Attachment,

e) if the percentage of nondetects in the background data set is 100
percent follow the procedure listed above in step number 3.

If the statistical test performed for step number 7 above indicates that an

exceedance has occurred, follow the steps outlined in Subsection 11.10 of the
Permit.
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TABLE 11J-1

ETERS

CELL 1 LYSIMETER MONITORING PARAM

2-Chiorophenacl 2-Methyi-4,6-dinitrophenol Pentachiorophenol

4-Chloro-3-methylphenol 2-Nitrophenol Phenol
2,4-Dichlorophenol 4-Nitrophenol 2,4,5-Trichlorophenol
2.4-Dimethylphenol 2.4,6-Trichlorophenol

2,4-Dinitrophenol

Acenaphthene Benzo(G,H perylens indeno(1,2,3-CD)pyrene

Acenaphthylene . —}-Benzofk)fluoranthene . -|-Naphthalene
Anthracene Chrysene : Phenanthrene
Benzo(A)anthracene Dibenzo(A, H)anthracene Pyrene
Benzo{A)pyrene - | Fluoranthene

Benzo(B)fluoroanthene Fluorene

June 18995 2804,07 COCD:FITF Tord0810.T12



TABLE 11J-2
LYSIMETER SAMPLING PARAMETERS AND METHODS
Holding Time

2,4,5-Trichlorephenol 8270 E
2,6,4-Trichiorophenol 8270 E
2,4-Dichiorophenol 8270 E
2,4-Dimethylphenol 8270 10 ggfl AG, R E
2,4-Dinitrophenol 8270 50 ag/L AG, R E
-2-Chiorophenol --8270 -40-pafl - AGA E
2-Nitrophenol 8270 10 ug/L AG R E
4-Nitropheno} 8270 50 ugfl. AG R E
2-MathyH4,8-dinitrophenol 8270 50 xglL AG, R E
Pantachlorophenol 8270 50 ug/l AG R E
4-Chloro-3-methylphenel 8270 10 ug/L AG, R E
Phenci 8270 10 ug/L AG, R E
Acenaphti‘lene 8310 1.0 ng/L AG, R E
Acenaphthylene 8310 1.0 ng/l AG, R E
Anthracene 8310 1.0 pg/l AG, R E
Benzo(A)anthracens 8310 2.0 pg/L AG, R E
Benzo(A}pyrene 8310 2.0 zg/L AG, R E
Benzo(Bj)fluoranthene 8310 2.0 ugil. AG, R E
Benzo(G H,IHlucranthene 8310 5.0 pg/L AG, R E
Benzo(K)fluoranthens 8310 2.0 pg/l AG, R

Chrysene 8310 1.0 pg/L AG, R E
Dibenze{A,H)anthracene 8310 5.0 pg/L AG, R E
Fluoranthene 8310 1.0 gg/L AG, R E
Fluorene 8310 1.0 g/l AG, R E
Indeno(},2,3-CD)pyrene 8310 5.0 uafl. AG, R E

June 1995
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TABLE 11J-2

LYSIMETER SAMPLING PARAMETERS AND METHODS

ogmm-ﬂz:nm-u L

"Test Methods for Evaluating Solid Wazste,* SW-848, Third Edition.
USEPA Methods 800/4-79/200.
Plastic.

- Glass.

Refrigeration.

Nitric acid to pH <2.

Teflon®-dinad cap.

7 days fo exiraction and 40 days from extraction.
Sulfuric acid to pH <2.

Amber giass.

Hydrochloric acid to pH <2.

etection Limit
Naphthalene 8310 1.0 ag/t AG R E
Phenanthrene 8310 1.0 po/l AG, R E
Pyrens 8310 1.0 pg/L AG, R E
I‘;IOTES:

June 1995
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| 3. Make a slurry of silica using 150 ML. discilled

LATION QF A TIMCO LYSIMETER

L. Check to make sure all joints and fittings

on the lysimater and tubes are tight. This can
be casily ascertained by immersing the entcire
-unit 1n distilled water and applying no more than
20 lbs. of air pressure. Observe all connecciouns
and joints for air bubbles except for the purous
filter portion. The poruus filter portion should
give off bubbles over the untire surface. If
lueaks are observed at any point other than the
porous filer, the connections should be slighely
rightencd .and checked again. If l2aks are still
visecrved. Teflon tape should be used om the threuds
and the unit re-assembled and checked. Alsa checa
cfor leaks at the plug, stop-cock, clamp, vacuum=
ipressure gauge ot other devices to be used ac .the
"top of the tubes at the top of the baorehole.

12. For a Two inch diameter lysimeter, drill . six
jlnch borehole or larger. [t s recommended 1.+
las a minimum there be at least one and cne-
‘half inches on each side of the lysimetar for the
silica pack. (If difficulcies are encouncered in
maintaining én'open borehole, use casing to hold
back the material. After installation 2! the
s1lica pack and lysimeter, pull back the casuing

and install 4 bentonite plug.)

AN

water and 450 grams of 200 mesh silica flour:
suggesced use, 50-60 lbs. of silica flour per
lysimecer. (2 gals. water to 50-60 lbs. silica
flour). Care should be raken to blend water and
silica completely, make certain that no "lumps"
exist.

4. Pour part of the silica slurry incto the borenole
Just prior go installation of the lysimetcr.
" (Minimum of 1} inches in the bottom for tube type,

4 inches for cup type).

15. place the lysimeter inte the borenole, care
!bean taken to ensure that the lysimster is
.centrally located. A minimum of 1} inches of silica
'pnck around the annulus area of the unit is
essential. We suggest that tha lysimeter should be

!j°f TIMCO flush threaded riser pilpe with attached
centraliz#«T3to ensure cantaring.

-November 1923

ordersd with a threadad top plug which allows use

2604.07 CO00:ATFHord0D1D.A12

FIGURE 11J-3 (PAGE 1 OF @



€. Pour the balance of the silica slurry sround the lyzmimeter ensurirg

that the entire unir is complerely covered. This will allew fer any “settling”
ofr slumpinc of the silica pich 2o meingure ir withdrawn.

7. Place a bentonite seal akcvu the tilicy pack followed L'y tamped hackfill.

A bentocnite surface secl cr other uype =f seal is alszo reccanerded. “The

bezt of course, 15 a stecl security cover with a luck, set in concretc.

8. Clamp ¢ff nr plug the sample evacuat.un Tulie . (Lf Torlon tubes are Leing
uzed, vre & Teflor plus o o Teflon sgop-onck on griey o wyll e
to the tube.)

z 2. Using & vocuuwr-=trersure nNand pump wr . purluable vacuwsm PWwtp, apply

: '8 to Il inches of mercury. We recommend thetl a ctop-cock be installed un
the vacumunm-preszvre lLine at the surface as woll uy w FOCUUR - AL SUTE Jauges .

cardqu

N I[f a gauge i= rot irstalles, Pliere LS 0w gCcurace w2y b oJdotermiring thoe -
a ereunt of initial vacuum or how much vacuwn may be left at a later time.
; . A stop-ccch ¢nsures no loss of vacuum as the pump is beirng dinconnectec,

{;;? e€specially with the Teflorn tubing, 0x previously mentivned Tay hot De

cirimped or clamped off withoul ¢amacing the tube.

T0.7 When the vacuumsprensuse Cauge irdicotesn Lless fhan L0 L ich:
‘apprenimately 24 hours), a sample shoula bhe attengted.

l1l. SAMFLL FETRIEVAL OF THE SHALLCY TYPE: Uring a cample {lask that is more
thar «dequate for the volume of the lysuretei. with a two Fole stoprer

Lov L omel vty

iy The
Lop. insert ard cecure the semple ©r evacud!itr ture in ont ol Lhe holes,
making certain that the zube elears ohe Luctium of che stopper by an leas:

| ©f an inch. Uring ancther tube of adegquate lLength, attack one cnd to the
vYacuum pump enc irrelt tre ciher end of the tube thru the olher l.ole 1r the
stopper (have tube flush wieh the bertom of the stogper) and apply vacuusn,
Vacuum nhould be vepecated urtil ro further camplu is obtained. Remove tre
tubes from the sample flask, repeer procecure nunber L rhru 10, Discard

frem the fitst sanple OF CAMPLES, iPPrexumetely 0% of the velume of the
water used Lo mix the silica pack. CLeperding upcer soil moistur: and other
factary, the tecound ard subssequent famplers may take Cr to 48 bhouru or

longer to obtain a full vampte. A vacuum pressure of less than
will indicare that.: sample shculd Le taker.
Ee cheched cach 24 hours, :
12. SAMPLE RETRIEVAL UTILIZING THEL THANSFER VESSEL AT DEPTI'S BELOW 20 CEET.
Pufore inntalloticr. of the lysineter attach the tranzfer vessel 5'-10' obove
the lysineter as in figure No. 2. Follow grocedutes 1 thru 1C. Using a sample
flisk that jc more elen adequite fer the volume of the lysimeter, inserrn anc
secuze the sinple or evacuation tube 1p a vented sapple flask. Attach the

943 Or presszure Lark to the vacuwn—pressu:e¢ tube at rached Lo the lysinvater

(;“‘ ‘ setting the pressure not to excecd 2{-5 lbs., forcinc the samploe into the

1C inche:
e suggest rhat the install:ztior

{Page 2 of 9)
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rransfer vessel. Py using this amount of 1lbs. of pressure the ly simeter
will not be overpressurized causing the silica pack to geparate from the
saflopn filter. Then attach rhe gas Qr presfivra vank t¢ the secornd pressulwy
sube which is attached to the transfer vessel. Set zhe preszule at aboul
.42 lbs. per foct of cdepth. Apply pressure urtil all sample is abtained.
Discard from the (irst sample OR SAMPLES, apprerimaenly 20% of the volume

of the water uvied to mix the :11:iCa pack. [¢pencing upon
other factors, the second ¢nd - ube.ctent .amples mav take
longer te obtiin o full zample A vACuuUR ;. :eSiule vt legs
will indicated trat a rample ‘houid De-tabhon.  We
be chechad each 4 hours. '

.un]qe_‘\’

NOTE: We furthe: cecommendt: thal . 99.3% yure vilic. De uted in

s0il moisture and
up to 48 tovis LT
rhan 1o wncho

thet the 1nstaliatics

the silice

rack. Chemical unalysis <f one-tell of cne per cant impurities are eviileble

npon request. Fer critical snstallations, pure silica is
extreémaly expensivé.

FJRTHEN MCTE: L7 4 vacuwn 13 u axd ina Yaneter oatal lanon

avajalable tmat 1Lis

| I
[ AR R e 1Y

26 feet in depth, or whare a Power source 1s ava:il.ble WwiTh ConTrals to

maine2in 2 const.rt vacuum ja eanle Flood of sufln
be used cn the vacutm-grenture
The installaticn should Be chcurows cach .o bourn).

Lent

¥rlizsz
Timco

Copyright 1982 Timco nfg., Inc.

voriamre whowld
iire o prevent.dames-c RO the pump. or conrtralc,

(Page 3 of 9)

I




Vacuum
Pressure

Teflon Stop Cock
Gauge

-For lysimazer installations,
to a teflon T fitting whizh in atzached o the tefl " 0.2

£lan L2
tude. The eeflon tuke 1s ous and STovved with 1 groover to Jl

the fittings to tighten properly

Ead Plug

the Yacuum-Pressure gauge is adapced

i\lh

f-y S0 the tube doas not slip ou:.

AT this point o teflon szop-cock 1is tastalled, then a teflon
plug 1s inserzed :n zhe end of the :tube.

ALl frttings shuuld be tighrened with 4 wranch.

Pressure source tubes and sample evacuation tube should each
nave 3 reflon 5top-cock and end plug installed.

#4hile it 1s desireable to Jrcuch 4 teflon seopcock it the end
the tube as mentioned above, shown below as a cost effective o
A piece of 3/8" O.D. x i" t.D. tygon tube is placed over the
teflon tube with a steel base clamp holding it in place. The

" end of the tygon tube is sealed off with a plastic gripping
clamp.

Procaurg
Cangs

)/8°0.0. 2 {-1.0. Tvgon Tube

$°0.0. feflon Tuhae

(Page 4 of 9)




TE!"!-OI-:'@ 5T0rCoCy

fnectine moldad of Chiamscailay tncet Tollon i, the stopuoes
Y f

fas a one pirece hondle orid suem construccion.
Tl

SLodacZh has o arrer raen SUCTTTC LG el e el

scrawght through writice.

There are n2 meral or urher Pplaszic parus which gould carrivle
ln CAaustic cnvironments.

0
TerLon@™ pes TUB ING

3
f

Lo

L

4

V. TR
.

-

PR AP

L
N

Availuble in |" 0.D. x 1/8° 1.D. in centinuous lenyths. It is

vhemically inerr, even with the mIST exaric nolventr., Cut and
Pre=qgrooved tar use with tellon tietingn,
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“.inches of Hg. should read steadily on the gauge. In approximately

SAMPLING PROCEDURES FOR THE TIMCO TUBE ﬁ‘\\\\

LYSIMETER WITH TRANSFZR VES3EL

i. Using the stop-cocks shut off zthe pressure tube to the transier
vessel and the sample tube to che transfer vessel.

2. Attach the hand pump to the lysimeter pressure tube, whizch has
the pressure gauges attached. Make sure pump is attached at the vacuum
end of the pump. (See attached diagram)

3. Making sure the stop-cock on the lysimeter pressure tube 1s open
apply. 18 .to 21 inches of mercury.

4. Reading the gauge, once it reaches 18 to 21 inches of Hg. shut
off the swop-cock on the lysimeter pressure tube.

5. All three lines snould be shut off now and a vacuum of 1S to 21

-
hours, if the pressure gauge reads less than 10 inches af Hg. a samz
should be taken.

6. Sample Retrieval Using Transier Vessel

Open all stop-cocks. Insert the transier vessel sample tube into a
vented sample flask or sampling containez. :

7. Attach the pressure end (see diagram) of the hand pump to the
lysimeter pressure tube. Apply between 2i-5 psi of pressure forcing the
sample into the transfer vessel. Keep this low pressure apolied unz:ie
you are sure the complete sample has been transferred. Do not use
nigher pressure since damage to the silica pack surrounding the
lysimeter could occur.

3. Now attach the hand pump at the pressure end to the transfer
vessel pressure tube. Apply pressure at a rate of .42 lbs. per foot
of depth. (Example: 50 ft of verrtical depth equals 21 1bs.)

3. Apply pressure until all sample is obtained. Discard the firsc
sample or samples until 30% of the wvolume of distilled water used in
mixing the silica pack is accounted for. Example using 2 gallons
{7571 ml) to mix the silica slurzy would mean that the first .6
gallons (2271 ml) of sample retrieved should be discarded since

it contains simply distilled water from the silica pack.

(Page 6 of 9)
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10. - Start at step one. Depending on soil moiszure and scil type
the second and subsequent samples may take 24 hours or longer %o
obtain a full sample. . When the vacuum gauge drops below 10 inches
of Hg. the sample should be take. T 15 suggested chat the install-
ation be checked once every 24 hours once a vacuum is applied until

a full sample is obtained.

_/

(Page 7 of 9)



PAR™™ UTILITY HAND PUMPS

General Information

PAR fFumps nevar need coaxing =2»r priming. full suction oo the

first stroke.

Brass ¢ylinders, high-quality oil resistanc
plungers, intake and discharge caps for the long life.

Pumps
can be used in any position. Available in 1-1/4" diameter cylinders.
Specifications
STPOKES .
PER CYL. STROXE OVERALL HOSE
MODEL GAL. DIA. LENGTYH LENCTH CONNF.CTION WEIGHT
33799-0000 286 1-1/4" 7-1/2" 2 /2" 2.0
T HANQLE o

m B i.One-piece neoprene cap
7 wnth yp-gngied spovl
o/
' g.Heavy seamiens brass cyl-
inder; rolled ands.

(.Negprane fgal sirainer
with intagrol voiva,

BMolded handle

§.3rs11 shoft with imegrual
glunger relainer.

g.Fult-flaating, frnechon-
iree necprene phmger, the

2 B b I _
\ﬁ b mos! eflicienr plunger 0

any trwmp,

¢

Maintenance

07 RING AND SUSHING

NEQPRENE SPQUT CaP
MITH AAASS CONNELTOR

EULLY AQJUSTABLE
MOUNTING BRACKETS

SEAMLESS BRASS CYLINQER

SHASS PLUNGER SHAFT wiTH
INTEGQRAL PLUMGER RETAIREA

fULI FLOATING PLUNGER

ANAP ACTION SELF SEATING
MEQPRENE QIST VALVE

MEQPRENE tMTAKE CAP
STRAIGHT TYpeg

NEOPSENE FrNTARE CAP

ANGLED TYPE
WEOUTPHENE FQU ATAANEA NI
NICGRAIL NN VAL A !
NONALTUNTED 30085 s \m

To disassemble pump for cleaning and repair, pull handle cut
approximately 4" and place screwdriver carefully under bottom

of spout cap and over outside of cylinder roll.
£ap.

screwdriver and pry off spout

Lift up on
Pull out plunger shar:c

(Page 8 of 9)




assembly. Lift full floating plunger off seat and clean
between cup and seat. Remove intake cap in sahe way as spout
cap. Take disc valve from cylinder and clean under neoprene
flapper. FRun rag through cylinder for gleaning.

To reassemble pump place disc valve in cylindar, snap intake
cap back ont¢ cylinder bheing sure undercut in cap is over
cylinder roll. Insert plunger shafz assembly into zylinder
and snap spout cap over cylinder roll.

0il pump intewrnally and spray with corrosion” inhibitor or light
oil for storage.

4

(Page 9 of 9)
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